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DAS AND NATH 


122834 


are f oun( { a t Poonch or Jammu. The noteworthy contributions on Indian 
are by Heckel (l 838,’44), Hamilton (1822), Me Clelland (1839), Day 
1889) Gunther (1868), Annandale ( >19, 1923), Re S* n .y 92 ^)> ^ora 
23,’33,’34), Mukerjee (1936), Misra (1949), Hora and Silas 19)2), Das 

‘65), Silas \1960), and Misra (1962). 


fishes 

(1878, 

(1922’ 

(1963, 


species, without 
State, except for 
1952) who accoun- 


Of these works all are primarily resumes! of Indian 
comprehensive reports on the fishes of Jammu and Kashmir 
the works of Heckel, Valenciennes (1840-42), Hora and Silas, 
ted for many Kashmir species, as well as Das (1963, 65). 

Das et al (1958, ’63, ’64, ’65 ‘66, 70,) were the first investigators who worked 
on, Kashmir fishes comprehensively, giving their origin, evolutton, ecology and 

geographical distribution. 

Das and Nath (op cit.) are, however, the only investigators to report 
, fiLenf Tam mu Province which includes Poonch, Bhaderwah, Udhampur 
and 1 Kathua each of these districts being geographically distinct with certain 

ecological niches. The of’* Bhaderw^h, KShtwi 

afd eS u1hXJ a Te U being worked on, and shall be reported in a subsequent 

contribution. 

AREAS OF ^ ^ 

The fish species described in the present contribu n rolleCted 

the following areas 


from 


Locality I 


Tawi River at fammu and also Jajjar nallah (altitude ranging 
between 1000 and 1500 It. above sea-level) 


T v, IT • Poonch River and it’s tributaries in Poonch Valley (altitude 
Local,t\ II . rang .“ g from 3300 and 3600 ft. above sea-level.) 

Locality 111 : Betarh nallah at Poonch (altitude about 3300 It. above 

sea-level). 

• Sooran torrent at Surankote, (Poonch Valley), (altitude 
' ranging between 3400 and 3500 ft. above sea-leveb. 


Locality IV 


LIST OF NEW RECORDS FROM JAMMU ( / ■; 


1 

o 

Z 


Name oj fish 

I. Family: Cyprinidae 


Pnnlius ticto (Ham). 
P. conrhonuis (Ham.) 


Locality 


Abundance 


Recording author 


3. /*. stigma (Ham.) ^ 

'V. Rarhus wynaadensis Day 




Locality I Common 
-do- Common 


("ommon 

Uncommon 



New Record 
Das and Nath 
(1966 b) 

New Record 
Das and Nath 
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5. Labeo boggut (Sykes) 

6. L pangusia (Ham.) 

7. L. rmcrophthalmus (Beavan) 

Cuthino, mrigala Ham.) 

II. Family : Cobitidae 

Nemachilus ptashadi Hora 


8 . 


9. 


-do- 

Rare 

Das and Nath 

-do- 

Common 

(1966 b 
)as and Nath 

-do- 

Rare 

(1966 b) 

Das and Nath 

-do- 

Common 

(1966 b) 
New Record 

-do- 

Uncommon 

New Record 


LIST OF NEW RECORDS FROM POONCH VALLEY 


1. 

2 . 

3. 

4. 

5. 


6 . 


7. 


Name of fish 

I. Family : Cyprinidae 

Of emus plagiostomus (Heckel) 

Puntius conchomus (Ham,) 

Crossochilus latius diplochilus (Heckel) 
Garra mullya (Skes) 

G. gotyla (Gray) 

II. Family; Cobitidae 
Nemachilus stoliczkae (Steind.) 


Locality Abundance Recording Author 


10. 

11 . 

12 . 

13. 

14. 


15. 


N prashadi Flora 

8. N. botia (Ham) 

9. N . punjabensis Hora 

III. Family: Sisoridae 

Olyplot hot ax kashmirensis Hora 

G . pectinopterus (Me 

Mj&Piott&fnum reticulatum (Me PI ) 

IV. Famil : Schilbeiiae } 

Uupisoma sykesii (Jerdon) 

F am ily : Ophiocephalidae 

Ophicephalus gachua (Ham.) 

VI. Family: Mastacembelidae 

Mastacembelus armatus (Lacep. j 


Localities 
II, III, IV, 
Locality II 
Locality I 
Localities 

II, III, IV 

-do- 

Locality 

IV 

Localities 

I and IV 
Localities 

II and III 
Locality 

VI 


Plenty 

Plenty 
(Jommon 
Common 

Common 

Common 


New Record 

New Record 
New Record 
>as and Nath 

(1965) 

New Record 
New Record 


Uncommon New Record 


Common 


New Record 


Uncommon New Record 


Localities 
II and III 
Rarely in 
Locality II 
Locality II 


Common 

Rare 


New Record 
New Record 


Uncommon New Record 


Locality II Common 


Common 


Localities 
II and III 

-do- 


New Record 
New Record 


Gommon 


SYSTEMATICS and distribution 


New Record 


1838 

1842 


Family. Cypri n id ae 

1. Oreinns ph g i Mtomos ([ 

Schizothorax plagiostomus, w . , 

Oreinus plagiostomus, ?, S’ 

Me Cl.. 


Fische aus Caschmir : 16 
Cnl ■ J • Nat. Hist. 2 : 570 


i * 
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DAS AND NATH 


1878 

1949 

1963 

1966 


Oreinus plagiostomus, Day, 

Oreinus plagiostomus plagiostomus, Misra, 


( 3 ) 

104 

71 


Fish. India : 530 
7. ZooL Soc . India, 1 t 
39-40 

Oreimis plagiostomus, Das and Subla Ichthyologica, 2 (1-2) : 

Oreinus plagiostomus. Das and Nath, Kashmir Sci . ( “ ) : 

D. 11, P? 17, V. 11, A. 7, G. 19, L. 1. 110, L. tr. 17 

Local Name : Lass 

It is a tvpical torrential-stream fish Body is cylindrical and muscular. 
Scales are small, mouth transverse and inferior The lower lip has a free 
posterior margin and is studded with pores and tubercles It has a silvery 
colour white ventrally, with fins slightly darker. Fine black spots occui on 
tiie sides and a couple of dark blotches are present on the dorsal side in front 

of the dorsal fin. 

Distribution: Dav mentions Afghanistan, Kashmir and Boutan( Himalayan and 
Sub-Hi mal ay an range). Silas (1960) and Das and Subla (1963) reported it 
from Kashmir Valley, while Das and Nath (1966 b) recorded it from the Tawi 

at Jammu. It is a new record for Poonch Valley, 


1822 

1868 

1878 

1964 


2. Puntius ticto, (Hamilton) 

Cyprinus ticto, 

Barbus ticto. 

Bat bus ticto, 

Puntius ticto, 


Ham., 

Gunther, 

Day, 

Singh, 


Fisn, Ganges : 314,389 
Catal ., 7 : 153 
Fish. India : 576 
Ichthyologica, 3 1-2): 90 


■pv up i r v 9 A 7 C. 19, L. 1.24-25, L. tr. j6/6. 

It' is a small-stream fit'll, ’with strongly compressed body, which sl > ver J 
in colour and with a black spot on the side of the Uul, before he tare of 

£ commencement ^ -* 


an orange tint. 


min D fi 7h 


1822 

1889 

1962 

1966 


3. Puntius conchonius (Hamilton) 

Cyprinus conchonius, Ham., 

Barbus conchonius, 

Puntius conchonius. Das, 

Puntius conchonius , Das and 


Nath, 


Fish Ganges : 312 
Faun Brit. India : 325 
Ichthyologica, 1 (1-2) s4 
Kashmir Sci., 3 (1-2): 68 


D. 11, P. H, V. 9, A. 7, C. 19, L. L. 25, L. tr. 54/61 


This is another sm. ill-stream i yprinid whteh can be ^ the posterior 

portion 6 of the anal fin. All the scales are edged with black. 

- • v T Bengal, Orissa, Bihar, N. W. 

Distribution: Day (1878) mentions Assam, ded from Ceylon, while 

Utut and Subla (1964) reported It f«m K«hmm Das a ^ 
recorded it from Jammu for the prst turn. It ts 
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1822 

1839 

1868 

1878 

1964 


4. Puntius stigma (Hamilton) 

Cyprinus sophore, Ham. 

Systomus sophore , fyj c q ( 

Barbus duviuctlli, . Gunther, 

Barbus stigma, jj av 

Puntius stigma, Singh, 


Fish. Ganges : 86 
Asiatic Res., 19 (2) : 285 
Catai, 7: 151 
Fish India : 579 
Ichthyologica, 3 ( 1 - 2 ) : 9 


LiJp ? iJ 7, a' p A \ 8 ’ C - l ?> L 1-23-25, L. tr. 5/5. 

as, r file much ,l tas 

and another round black blotch at the root of the caudal fin. d *[“ ^ 

Distribution: Throughout India and Burma m av i» 7 q\ u f r 
reported from: Kashimr Valley. * * « w ^ «* b«n 


1873 

1878 

1966 


5. Barbus wynaadensis 

Bar bus wynaadensis, 

Barbus wynaadensis, 

Barbus wynaadensis, • 


Day . 

Day, 

Day, 

Das and Nath, 


' »• 13, P. 17, V. 9, A. 8 , C. 19, L. 1.26, L. ,r 


J. Lin. Soc., 11 j 528 
Fish India : 568 

Kashmir Sci., 3 (1-2) : 69 


4/5 


This species of Barbus has , 

Body has a leaden silvery colour on the doral sidT* hT”! lhe ‘ Ww «P- 
hght orange. Fins are stained with glay at "he edge's. ' ** abd ° men » 

ft (S. India), „ wa! 

absent from Kashmir Valley. ^ y ^ as and NaIh ( l9 66 b) but is 

Hi m m 


1841 

1868 

1878 

1966 


6 . Labeo boggut (Sykes) 
^fiondmtoma ■ boggut. 
Tylognathus striolatus , 

Labeo boggut , 

Labeo boggut , 


Sykes, 

Gunther, 

Day, 

Das and Nath 


Trans, %ool. Soc., 2: 359 
Catai., 7: 62 

Fish, India : 542 
Kashmir Sci., 3 (1-2) : 70 


D. 12, P. 17, V, 9 a. 7, G 19 L t 

’ iy > L 1-62-64, L. tr. 12/14 

II M 


"* pl 'Sht^itn"^ 0 " 1 ' L ° wer iabia| wd « 


1822 (H-nriljon) 

1839 GoUo p,;. u ; k ' 

v-li J 


Ganges ; 285,385 
ln d Cyp r ., p: 279,362 
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1844 

1878 

1964 

1966 


Cyprinus pangusia, 
Labeo pangusia, 
Labeo pangusia, 
Labeo pangusia, 


Cuv. and Val., 
4ay, 

Singh, 

Das and Nath, 


Hist . Nat* Potis 16 : 429 
Fish . India : 541 
Ichthyologica % 3 (1-2) : 88 
Kashmir Sci. t 3 (1-2) : 70 


D. 13, P. 15, V. 9, A. 7, C. 19, L. 1. 42, L. tr. 7£/8. 


The snout is obtuse, projecting over the jaws and having a <iistm« 

, lobe In some specimens the snout bears large po es. Lips are micK 

lateral lope 1 P f ma xillary barbels lies concealed in the labial 

U The °nectoral P fins do not reach the pelvics and the latter do not reach 

In fresh specimens the colour is dull green, becoming lighter on the sides 
and abdomen. 


Distribution : 

This is one of 
Das and Nath 


Common in the Yamuna and Assam (Day, 1878 , SmghM9 ) 

the commonest carps recorded from Jammu ^ 

(1966 b) ; but has not been reported from Kashmu Valley. 


1872 

1878 

1966 


8, Labeo microphthalmus (Beavan) 
Labeo diplostomus , Beavan, 

Labeo microphthalmus , Day, 

Labeo microphthalmus, Das and Nath, 


Proc. Zoal Soc., p : 150 
Fish. India : 542 
Kashmir Sci . 3 (1-2) : 71 


D. 13 P. 18, V. 9, A. 7, C. 19, L. 1.42, L. tr. 8/9. 


„ ™‘ rzl % a K" C A i: S p* 

overhanging the mo , J continuous, the groove across the lower 

”7 interrupted! "Bod"; is^ery, ihe scales marked with red. 

Distribution : my ( '^^f^c^tj^tto'ilS’ies^^^as^mif waters has not 

been confirmed, it has been recorded from Jammu (taw; y 
(1966 b) for the first time. 


1822 

1844 

1868 

1878 


9. Cirrbina mrigala (Hamilton) 

Cirrhina mrigala. Ham. 

Cirrhina mrigala, Cuv. and Val., 

Cirrhina mrigala, Gunther, 

Cirrhina mrigala. Day, 


Fish. Ganges : 279,386 
Hist. Nat. Poiss., 16 : 
Catal. 7 : 35 
Fish. India : 548 


294 


D, 15, P. 15, V. 9, A. 8, C. 15, L. 1.43-45, L. tr. 6J/8 4 . 


ii There are two barbels present. Eyes lie i 

Snout bears small pores. There am m , he dor ,P, 6n is markedly 

the anterior ha . lf ' Bwly is silve?y, dark gray dorsally. The pectoras, 
“S e anTS d a3' V am omng“° Jng.d with black. 


Distribution: Rivers a " d n tanks ,,^ av 
Panjab, Sind, Gutch and Burma JD y, ) 
but is absent from Kashmir Valley. 


South India, N. W. Provinces 
It is a new record for Jammu 



1838 

1842 

1844 

1868 

1878 

1960 


snou 
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10. Crossocheilus latius diplochilus (Heckel) 

Barbm diplochilus, Heckel, Fische aus Casch. , p. 63. 

Barbus diplochilus , Cuv and Val., Hist. Nat. Fobs. 16 : 204 

Tylognaihus barbatulus, Aeckel, in: Hugel’s Reise, 4: 376. 

Crossochi.us barbatulus, Gunther, Catal. 7: 72. 

Cirrhina latia, (in part) Day, Fish India • ^48 

Crossochilus latius diplochilus, Silas, J. Bombay Nat. Hist. Soc 57 ( 1 ) 

66-77 ‘ 1 ' 

D- 10, P. 15, V. 9, A. 7, C. 19, L. 1. 39, L. tr. 6/6. 

overhang thf kjf X* UPPCr ° f the head broad > with 

i ® jaws and having a small lateral lobe. Lower lin has -t 

Ba Ss f ° Ver,ng - U o e , r SUr f aCe ° f the with a round and eleva ed 
Barbels two pa.rs. Colour brownisholive, with irregular black marks 

Distribution: Day (1878) gives Sind, Orissa W. Benp-al M w d 
_ unjab, Deccan and along the Himalayas. Silas 1(1950) Mentions all 

pools and slow-moving streams. 

11 . Garra mullya (Sykes) 

Chdndrostoma wiullyci . Sv!cpq *7“ ^ . n 

Distognalhui fusiformis Heckel • u‘ Lonim . 3 s 359 

GmlmalaiZrJ Sav ’ « Hvg'V* /Cuhmir: 387 

'««. (Day, i„ par,) Z' M 

Dtscognathus jtrdmi, Annandale, (L ' ” 

Garra j'rdonia, ^ ^y, ^ 16 ! '32 

««Ho,r t- «;• ^ s 


spot 



1841 

1844 

1865 

1878 

1919 

1920 

1921 



D ' P> ,6 * V * ID > A - 7, C. 19, L. 1.37, L. tr. 


6: 53 
658-59 




Local Name : 

on the TOu^and 'therea^’twn‘'h 1 ™"°"! Sn °"‘' Tubercl 

^ ~ The proboscis * re^d'^a'ST. tf&Z 

Distribution: Hora ( 
most widely distributed 
Poonch Valley by Das 




1832 

1867 

1919 

1919 


12. Garra 

rinus 


are 

the tip ( 
the nostril 

sped.* PradKh - '* “ 

>nd Nath 0965®, fo, l WM re “ rd «< 






gotyla, (Gray) 



Steind.. 



111. Ind . ZooL y pi. 88 

Rec' Ind Z™' ZJ‘ n ' 56 <>) : 360 
Kec. ind . Mus., 16: 163-165 



1921 Garra gotyla ™*««uaie, ibid.- 18: 74 

Hora, /Aid., 22 (5) : 

D - »• f ■ I?, V. 11, A. 7, G. 21, L. 1.38, L. 


Annandale, Ibid 


id.; 18: 
id., 22 



tr. 
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DAS AND NATH 


half of the head, 
without lateral lobes. 


Local Name : Modd $ jSfoie#. • 

The pupil of the eye is wholly in the posterior 

A ,roboscis is present in the form of a single projection 

It bears well-defined lateral tubercular areas. 

Distribution: Northern India. Himalaya range (Hora, 1921). This is a 

record for Poonch Valley. 

Family : Cobitidae 


new 


I860 

1868 

1878 

1964 


13. Nemachilus stoliezkae (Steindachner) 

Cobi'.is stoliezkae, Sieind., M. Gee. 

Nemachilus stoliezkae , Gunther, Latal., 

Nemachilus stoliezkae , Day. . *\ * (\ 

Nemachilus .stoliezkae, Das and Subla, Ichlhyolooica, 5 • H 


Wien : 793. 


7 : 357,360 
Fish. India: 620 


-2) : 60 


Records. Ind, Mus, 35 (2) : 189. 


jj 9 P 13, V. 8, A. C. 15. 

In this loach the maxillary barbels are the longest The'rom 

the hind edge of the eye. Pectorals extend a ab °^ is h doLlly, lighter 

venhally'and'u mafbfed ‘aU oler'whh' black bands and spots. Caudal ray. 
are barred. 

Distribution: Day (1878) mentions Ladakh and wa " r “??' ng ,fg^T^rKorded 

evk ana«r. " “vt >“ 

14. Nomachilus prasbadi Hora 

1933 Nemachilus prashari, • Hora, 

% 

•t> q P, 9 * V* 7, A. 7, C. 18. 

It ha’s a small, sub-cylindrical, body,'d«dth doro J jtna ventral ^ M 

slightly arched. The ventral surfface of the head i indistinctly 

and crescentic and is bordered by , h . P middle. There 

fimbriated while the posterir 1S . iug0 , f rost r a i Body is markvd with 15 
are six short barbels, two maxil ary from the dorsa i surface to 

to 16 crossbars ot dark olive colour descending of the caud al fin. A 

the sides. An interrupted dark band hes terior dorS al rays in addition 

to a ^m ^bbcjue ^barfd 1 in 4 the 6 rifid^le^of^^he 1 dorsal fin. The caudal fin possesses 
two dark wavy .bands in it’s distal half. 


Distribution : 

city (N. W. F. 

fPoonch). 


J •. r n enrinpt 300 yards north of Kohat 

PmvTni!. 93 /) r:‘l « u - 


1822 

1868 

1878 


15, Nemachilus bo*» (Ha $ . 35Q 

Cobitis botia Gunther Catal., 7 : 349. 

Nemachedus bot a ^nth , ^ . 614 . 

Nemacheilus botia , ua > 5 

D. 12, P. H, V. 8, A. 7, G. 17. 


A REVISION OF FISHES FROM JAMMU 9 

t B ° d L gra y ish ’ vv ‘ t * 1 a ^ out *2 short bars on the lateral line which is 

complete Many irregular blotches occur above the lateral line. Caudal barred 
with a black ocellus on the upper portion of it’s base. J 

Da r 0878) gives Sind, Punjab, Ceylon, Assam, the upper nor- 

tion oi tuG Granges and Tumna and thp INJprhnHrG u 5 poi 

Valle, but is no? found in Kashmir Valley “ ,tmi > *«* 


) 6 Nemachilus punjabensis Hora 


1923 jVemachilus Punjabensis, 

D - 9, P. 10, V. 7, A. 6, C. 


Hora, 


19. 


Pec, Ind. Mus., 25 (4) : 384. 


The head is subtrianeular. There are oV .i 

almost as long as the diameter of the eye. The lbs ^e maxi,,ar y 

in the middle. There are about tffi£n «k* A itSelf is d ™ded 

these do not meet ventrally. They are separated from* enCirc ' ng the body but 

-da, and a black spot a. «h?bL"„? S^SLTSL! V* * ' h ' 

S r««,7fpoom h ) rom ' he !alt range of ,he Pa "j ab - 


1923 

1964 


Family • Sisoridae 

J,l’ t G, yptothorax kashmirensis Hora 

Glptothorax kashmir ensis y Hora, ’ 

Glptothorax kashmuensis, Das and Subla, 


D - 6. P. 9-10. V. 6. A. 8, C. 19. 

Local Name : Naiee. 


Pec. Ind. Mus., 25 fh • 99 
Ichthyologica, 3 (1-2) ; 60. 


adhessive disc which has'*! ldentl . fied b y the presence of a leaf like rh 
is provided JtoTgjZZS , d “ -n i« cemre. ^ 

which is Sharply denticulated intermi U P bearS a stro n? line 

13 dark brown dorsall y and much lighter vent Sly." 18 deep ' y forked Body 

■ a -m, 


tirae - It is MW Veil'd 2 fl T Poomh d Vdie ^h^ Kashmir 

and shallow rock pools in the course o’f’ hdl^sheams 313011 ^ 3 ^ 


for the first 

clear streams 


1842 

1923 

1964 


Glyptosternon pectinpoterus, P jvic C) ^ 

Glptothorax pectinopterus, Hora ’’ Calcutt ^ 3- Hat. Hist. 2: 587 

D « „ „ S ’ 3 (i-2/:Vo 1S - 

• 9, P. lo, V. 6, A. 7, C. 17. 

are welMevd^S and^rndded' 0 ^'’ 11 ’ behi " d the «P of ,Ke s„o ut t- 
b " WCen anteriW a " d posterior is a fl ^ 

aCIC adhessive apparatus is i n 
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DAS AND NATH 


• • . the form 0 f a hor.e- shoeshaped disc and is much more anteriorly placed 

than in G kashmirensis Hora. The maxillary barbels reach beyond the base of 
the** pectoral firu Pectoral spine is ploi.ed ventrally and strongly dent.culated 

internally. Caudal is deeply forked. Body 
chordal lobes are tipped with pale white. 


IS 


dark brown in colour. The 


Distribution : Simla and 

new record for Poonch Valley but is absent from Kashmir 


1842 

1923 

1960 


19, Glyptosternum reticnlatum 

Glyptostemon reticulatus, Me Cl., 

Glyptosternum reticulatum , Hoi a, 

Glyptosternum reticulatum, Silas, 


(Me Clelland) 

Calcutta J. Nat. Hist., 2 : 584-585. 
Rec. Ind. Mus., 25 (1) : 33. 

J. Bombay Nat Hist. Soc ., 57 (1) : 66-77. 


D. 


7, P. 13, V. 6, A. 6, C. 15. 

This sisorid lacks the spines. The first ray of the pectoral and ventral 
fins are T so f , and 

“'ST/ &&£&£ .f *A, forms a fia, corrugated surface. 


Distribution : Afghanistan and Kashmir Valley (Horn, |920; SUas, 1960 and 
Das and Subla, 1964). This is a new record for Poonch Vail}. 


Family : Schilbeidae 


1849 

1865 

1878 


20 Clupisoma sykesii, (Jerdori^ 

Schilbe sykesii, Jerdon, 

Pseudeutropius sykesii. Day, 

Pseudeutropius sykesii. Day, 


Madras J. Lit. and 6 ci p 
Proc. Zool- Soc., p : 289 
Fish India : 473 


335 


D. 8, P. 10, V. 6, A. 36, C. 17. 

Local Name : Lich. 


i , i i , onmressed. Eyes with broac; adipose lids, and 
Body is elongated and < j • , . re ach to the from 

situated behtnd the angle of the mou . the pec toral. Palatine teeth 

edge of the orbit, the maxillary Pf‘ r , ™ |Usent. Caudal forked, 

occur in two distinct patches. . Body is silvery aleng the bacK, 

the hypcohordal lobe slightly the .onger. ooay r 

whitish ventrally. 


Distributions Day (1878) mentions the 
India. This is the new record for Pooncli 
Jammu or the valley of Kashmir. 


freshwaters along the western coast of 
but has not been reported Irom 



Family $ Ophiocephalidae 


1822 

1868 

1868 

1878 


21. OphicephaluBgacbua (Ham.) Gange : 68, 367 
Ophicepholus gachus, Ham., . 

Gunther, CataL, 3 : 472 
j) a y } Fish. India : 36/ 


Ophiocephalus gachus, 
Ophiocephalus kelaaiti, 
0phiocephalus gachus, 
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1923 Ophiocephalus gachus, 
1964 Ophicephalus gachus, 


I fora, 

Singh, 


Rec. Ind. Mus.. 25 (4) : 385 
Ichthyologica, 3 (1-2) : 91 


D. 36, P. 15, V. 6, A. 23, C. 12, L. 1.43, L. tr. 4/6. 

pectoral™) S' at'toVuSk* bJJ* barred 

caudal to are edged with o’Jlf ™ &%&*** ““ ** 

( 03 ^* 878 °” 'll ,9 eyl ?"' ® urma and llla Andamans 

from Jammu (Tawi) so far a ey Jut has not been recorded 


Family ; Mastacembelidae 


1802 

1833 

1878 

1953 

1966 


22. Mastacembelus armatus (Lacepede) 
Mastacembelus armatus, Lacep 

Mastacembelus armatus. Cuv and V»1 

Mastacembelus armatus, Day',’ ’ 

Mastacembelus armatus , Chauhan and Rama- 

Mastacembelus armatus , Das ^nd Nath, 

D - 3 9/84, P. 23, A. 3/82. 


Hist. 
Hist. 
Fish . 


Nat. Poiss. y 2 : 
Nat. Poiss 8 : 
India : 340 


286. 

456. 


Rec. Ind. Mus., 51 (3) : 4. 
Kashmir Sci , 3 (1*2) : 74-75. 


Local Name: Groaj 

has a tri-lobed snout. g The main finf are f red° Ut d tW ° The snake * lik e body 

are confluent with the caudal. Body has a S?! 3 ” d e ® 1 ' ,ike - Vertical fins 
a of black spots along the base of to Ve " tral '>’> 

■he Xira'and hinf if' S '" d ' he fresh and brackish waters of 
Kashmir Valley and it \ Z'Vj taft 

Classified list of the e w 

(Afer i Das and Nath, 196("iK a^dTai/l' *+■ 

A. Jammu ('TawU 


v — / w 

I Family: Notopteridae 


II 


1- A otopterus notopterus (Pallas) 

Family; Cyprinidae 

o' conchomus (Ham). 

y ilc t° (Ham). 

4- P stigma (Ham.) 

•. Barbus hixastichus Me Cl 
: ^ arbus wynaadensis Dav 

o' Tor ( B «rbus) tor (Ham). 

o' da Z onius W.j 

“• Babeo dero (Ham.) 
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10. /.. boggut (Sykes) 

11. L. calbasu Ham.) 

12. /.. pangusia (Ham.) 

13. /.. rohita (Ham.) 

14. /.. microphthalmos (Beavan) 

15. L. bat a (Ham.) 

16. Cirrhina mrigala (Ham) 

17. Jiarilins vagra (Ham ) 

li’,. Cyprinus carpio specularis Linn 

19. C. c communis Linn. 

20. Omnus plagiostomus (Heckel) 


HI. Family: Cobitidae 

21 Nemachilus prashucli Hora 

IV. Family : Bagridae 

22. Myslus (osteobagrus) seenghala (Sykes) 

I’amily Silunda® 

23. Wallagonia atlu (Bl. and Schn.) 

I i’amily : Hetei ojunusi itl.i< 

24. /leleropueustts fossilis (Bloch) 

VII. Family: Ophiocehalidae 

2.'). Ophicephalus striatus Bloch 
26. O. punctatus Block 

VIII Family: Mastacembelidae 

/. Mastacembelus armatus (Lacep.) 


B 

I. 


Poonch Valley. 
Family : Cyprinidae 



Puntius conchonius I 1 lam.) 
Barbus hcxagonolepis Me Cl 


Labeo dero (Ham.) 

Barilius vagra (Ham.) 

Garra mullya (Sykes) 

G ootyla (Gray) 

Crossochilus latius diplochilus (Heckel 
Orsinus plagiostomus (Heckel) 

Schizothorax progaslus (McCl.) 


11 Family : Cobitidae 

10. Nemachilus stoliezkae (Steind.) 

11. JV. prashadi Hoi a 

j 9 J\ r . punjabensis Horo 

13. JV. botia (Ham.) 

Family t Sisoridae 

14. Glyptothorax kashmirensis Hora 

. 15 G. pectinopterus (McCl.) 

16. Glyptosternum reticulatum (Mcu-I 
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IV. Family : Schilbeidae 

17. Clupisoma sykesii (Jerdon) 

V. Family : Iphiocephalidae 

18. Ophicephalus striatus (Bloch) 

19. 0. gachua (Ham.) 

VI. Family: Mastacembelidae 

20. Maslacembelus armatus (Lacep.) 


GENERAL ECOLOGY OF THE FISHES OF POONCH VALLEY 

As already stated, the fishes ofPoonch Valley inhabit fast-moving torren 

de T v rt adaptive -a-*- 

tonwitiai-strearo fishes have been studied in detail by NlkoShHlMn’ a' 1 ' 10 ? ? f 

Bhatia (1950), Georges (1964 , Nikolsky ( 965)' Lai J. M L '!! 1' 940 >' 
and Chandy (1966). X t b i, et al(1966), and Saxena 


fQ i I ^1?**®* plagiostomus (Heckel), Schizotherax pro partus flVfcPM r n 

are able to withstand fastJving 

well-developed adhessive mechanisms viz the lin «i, r i, n° H 16 • P resence °f 
S. progastus, the adhessive disc of Garra'tnullva L P la S‘ostostomus and 

adhesive organs of Glyptothorax kashmirensis aid G d Pertimb L™ T lb® ! h ° radc 
species as well as in Labeo dero the lios are also U.7 ? I, the Iast two 
to help in adhesion. Moreover, 0 plagiostomus * WI 1 we *bdefined P a piHae 

Baths hexagonolepis are excellent swimmers with streamSd’hnd-^ t°u and 

therefore, survive in torrential streams due to their abili v ^ Wh ! ch can * 
current. lu ineir alJl bty to swim against the 


«. t* ( p& :„"d 4 Ti Ha T > i*-** ***> (***.), 

hill.stream fishes which, becatitf Hw t, are WfaS 

crevices between large submerged boulders and thn’c 3r6 ^ 6 l ° hlde in the 
way of fast currents. In the above m »nt' j ^ U . S mana S e to stay out of the 

is bordered by thick, papillated, lips whkh ^when 616 * Il°A NemehUus the mouth 

to affix themselves firmly to ru?* l ° €nable these loache^ 

halus striatus (Bloch), 0. gachua (Ham > and' MaT *7, ^ erdon . Ophicep. 

m swampy areas and also in paddy fields and ^ tac ‘ mbelus armatus (Lacep.) live 

orgaus to enable them * live in 

in detail by Khan^IgMh'whUeh'Das^and'M '-C 0 f. P “ n i ab been studied 
similar investigations on 24 i. Jl M foaPflf 195 3, ‘56, ‘58) conducted 

b H °S r ’ iqco Tq d J ubla ( 1963 )> Subla (1966^67) iSd* n° f N °, rthern India - 

0, 1967, 1968, 1959) an d Nath and D as riQfiQ • d Das and Nath 1965 
7 mveSt, g ators of «udy of food and feeding’ habiTof ffi d f ^ a '' e the 

° 0lts 01 the Lesh-water teleosts 
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of Jammu and Kashmir State (India) and they also cor-related these with the 
structure of the alimentary canal in the aiore-said teleosts. 

Oreinus plagiostomus (Heckel), Schizothorax progaslus (McCl.), 

average annual feed, the animal component being ingested to balance the di t. 

Rarilius vagra (Ham.) and Puntius conchonius (Ham.) are omnivorous fish, in 
which the animal food-plant food ration in the average annual feed .3 nearly 

50 : 50. 

Nemachilus stoliezkae (Steind.), N. prashadi Hora, N. Pu "j ab 
N botia (l am) Glyptothorax kashmirensis Hora, G. pectinoplerus (Me .) JP 

(McA-1 ■' 0‘^oma sykeni (jerdon). OfkmfMm “ , “^Xfte 
(Ham) and Mastacembelus armalus (Lacep.) are carnivorous tee s , 
animal food is more than 65% in the average annual leed. 

It may however, be mentioned here that the food of the fishes of Jammu 
Province (including Pooich Valley) has been studied in detail by the present 
authors for the first time and is bein® published separately elsewhere. 

DISCUSSION 

L and w r MM 

species recorded uptil ^Vall'e), coupled 

X Spfdhyof .he streaJthetein, ta-ctad-l *%*,'*£ 

r r St hsJts ,» %%£i 

?SSK evidence^of SiJA ^ tolerance exhibited by 

these teleosts. 

The occurence of Or,mar /dagiertoj (Heckd), ^ ^ 

gfi- tXc. (McCh) 

'"Mi™ *In^o Uble S ZT7 itve S 
these teleosts possess adequate ada P mountain-terrain conditions 

torrentiol streems. Paolonged evolution under severe WWW 

ued in the d.velopntent of speoal , celh d t „e 

number' TJ&£; ^“d or depressed body; etc.) in the torren.tal-stream 
fishes. 

The origin of fishes of Jammu province is front gouth-'East 

%ir probabiy migrated 

* “heir present habitat only in the late pleistocene. 


2 . 


3. 


4. 


5. 


A REVISION OE FISHES FROM JAMMU J<j 

.la. of UBnt%m£!y ” k 

(Gray) A emachilus stoliczkae /Steinrl ) rivhuthn * i / • ^ ec ^ e v* Garra ootyla 

j"- are 

have probably established together in the late PlScJne. and 

■ IS4CO®plcf6 absence of the reDresentativpc nf o i *u ** ^ 

and Mastacernbelidae from Kashmir Valiev sh ™' h . I ! beida , e » pphiocephalidae 
range was already establishedwhTn thei fishes oT ,£? $* high Pir 
towards Kashmir and were stopped before they could rl* 

^oy^XV 0 o^,! m !f;' y i J ^° f | ,he r ,i ver - s >' ste "' ! of Poonch 

not elapsed for the fishes in the Poonch Vallef 0 ^* 7 S V fficient time has 

aS " ' he « » ith *• older river.s^rtVa !h rr IV Va“ey. " eW SpeCfe ’ 

S"-i“at£ fish-genera thriving 

,McCI , > a " ° ,her »Pecies being of Indo-Malayan "‘Saturn 

HimaTayas d (e.'f'^aon 'ttT i f ° Und a,ong other 

ca™d along hill-s,reams te’ln^n^rafle’r" 1 


regions of the 
fishes that were 


6 . 


with "more Smir'V'ir' M,ablilh ' d in Kashmir, 

£ e elStr"itc° Thes I e n sne"' Htaalay “ and Poonch'vail?/ (e'g ^7 ha ™ 

from the palaeirc slr c • appear t0 have evolved by L-?ti?„t p "‘ s f“ s < 

Central Asia, P “' e, • S \ ' nt,rmdi «, Mill found ta rS“ S. Chfna 

i ni 

Of "Eas?' h m.S'te"! B L 1 “ft"' »f Poonch valley lies i„ the aniQue , 

• PeCiM ’ and foJo-MalVar&hm^No"!, \ rare “mC^o” 

- a tnn,XrS an ? 

area in a separate contribution. 8 Poonch 

In the end it mn u 

wa^r^b^rrge 11 school^ of ^ A of 

fishes on the e demic fished of Poonctv l‘, 9S9 * The aff ect of ££f m Valle y- 

roonc h Valley remaim to be seen §rant 
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SUMMARY 

The present communication it a report on tome mtm , 'f'Yndia^Intpiw 
from Jammu (Tawi) at well at IWh V ^ U-, £^ r< ,, of jL m u Province, 

a terie, of paper, (1965 1966 a and b.). Valley (fa 

the Jhelum drainage system) for the first “me. * from p () ^ nch Valley. 

reported Iw.nty-th-ee fish species fror " .I a " imu , jt f event ecn un,corded species. 

It has now been possible to add to tins iim seven 

which are as under :- 


1. Orsinus plagiostomus (Heckel) 

2. Puntius lido (Ham.) 

3. P. stigma (Ham.) 

4. Cirrhina mrigala (Ham.) 

5. Crossocheilus latius diplochilns (Heckel) 

6. Garra mullya (Sykes) 

7. G. gotyla (Gray) 

fl. Nemachilus stoliezkae (Steinci.) 

9. JV. prashari Hora 

10. N. punjabensis Hora 

11. N. botia (Ham ) 

12. Glyplothorax kashmirensis Hoi a 

13. G. pedinopterus (McCl.) 

14. Gl •ptosternum reticulalum (McGI.) 

15. Clupisoma sykesii Jerdon) 

16. Ophicephalus gachua (Han .) 

17. Mastacembelns armatus (Lacep.) 


OUt (Tawi) whiirfifteen 1 are'new ‘j-ecordffoT’Poonch Valley'^herTfme 

m cie, <Tawi) ' ,no, ' 

raised to 27 species and that from Poonch Valley to ^0 . pt . 
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Cojnpnrison of the .ch,h y of Moa of Pooneh Val|ey ^ rf 


Wu, H. W. and 
Liu, G. K. 


Pooneh Valley 

ter. Das and Nath, 1965 a and present) 


Family: CypHnidae. 

1 • Labeo dero f Ham) 

2. Puntius couchonius (Ham) 

3. Barbus hexagonolepis McCl. 
Manlius vagra (Ham.) 


5 . Schizothorax progaslus (McCli 

6. Oreinus plagiostomus (Heckel) 


7. Garra gotyla (Gray) 
q ml ba (Sykes)' 

rossochilus latius diplochilus (Heckel) 


Family: Cobitidae 


10. 

11 . 

12 . 

13. 


btemachilus stoliezkae (Steind.) 

AT. punjabensis Hora 
**. Prashari Hora 
N botia (Ham.) 


Kashmir Valley 

Subla, s$ 19M - 1966 a " d D- and 

Family : Salmonidae 

1. Salma trutta fario Linn. 

f*Jiy rgftSK? Richard »» 

3. Cypnnus carpio specularis Linn 
4- C. c . communis Linn 
5. Labeo dero (Ham.) 

5* L. dyocheilus (McCl.) 

a P “ ntlus fonchonius (Ham.) 

o' T°l- P uttiora (Ham.) 

„V '\ cht Zfhorax nasus Heckel 

Planifrons Heckel 
,*• hugelii Heckel 
12. S. esocinus Heckel 

14 o' lm ^P innis Heckel 

fj* S ' mcr opogon Heckel 
JJ* lS - nl S er Heckel 
;• S - curvifrons Heckel 

}n J* P ro S as tus (McCl.) 

.q* punctatus Day 

22 . sZlltTZZJ*",£ iad 

23. Garra s .,,l a (0 , Ste,nd - 

Familyr^ecilidae (Heckel) 

Gmbmia Uirooki (Baird and 

Family: Cobitidae Girard ) 

2b. Botia birdii Choudhry 
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Family : Sisoridae 

14. Glyptothorax kashmirensis Hora 

15. G. pectinopterus (McCl.) 

1G. Glyptosternum reliculatum (McCl.) 

Family : Schilbeidac 

17. Clupisoma sykesii (Jerdon)|^^H 

Family s Ophiocephalidae 

18. Ophicephalus striatus (Bloch) 

19. 0. gach.ua Ham. 

Family i Mastacembelidae 

Mastacembelus armatus (Lacepede) 


27. Kemachilus gracilis Day 

28. N. kashmirensis Hora 

29. N. marmoratus (Heckel) 

30 N. vittatus (Heckel) 

31. N. rupicola McCl. 

32. N. yasinensis Alcock 

33. N. stoliczkae (Steind.) 

Family : Sisoridae 

34. Glyptothorax kashmirensis .Hora 

35. Glyptosternum reticulatum (McCl.) 

36. Exostoma .stoliczkae L)ay 



Air-bladder and the Weberian ossicles of 

Labeo dero (Hamilton) 
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INTRODUCTION 


Considerable work has been done on the air-bladder of EuroDean 
and Indian fishes. The Air-bladder of teleostean fishes presents a large vanetv 

aLwadder a and the"V^b Th ° U8h W ° rk has bee ” *>"• d>« 

™ Weberian ossicles of hill-Cyprinoid fisher. With this view 
a special study was made of the air-bladder and associated structures of Labeo 

e ft’he a n h,U ' Str T car P whlch I s commonly found in the rivers and rivulets 
of the Boon valley; with a view to rlarifv * c . u rivulets 

We d b.ria„ el ossicles of" ,hfc”? ps aCC ° Un ' ° f 


HISTORICAL RESUME 

Teleostean fishes of the order OstannnV,,,.,:__ . , , 

Dossession of » ci,,m of i • , U tanophysi are distinguished by the 

possession 01 a chain ot bony ossicles connecting thp air i * . 

SiASS &ZJS £ :£££*£%«& 5 

a920)' he have eb dt n 

studies of air-bladder" in Gobininae. 8 * com P reh ™'™ *«oo„, on the 

“* A'wSttZiS. m, Mookerjee $&,*' 

Masusekar (1954), Lai (1964) and^ others Th« { « Karandikar and 

significance of th’e Weberian ipSL^Ta Ih le hTZ I**** 

“dd^d “f 

Watson ,1939), Me,son (1948) Zi Mar,"/ 
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- - ( fss 

teTnal'snnc.ure of swim-b^dar of a few -lurorf M»^“g ( \ 9 V“Z! 

stages of growth. Snvasta C ), 8 s [ lur01 ^ fishes> Recent studies on 

worked the anatomy an . f o^kar (1961' on Mystus Seenghala; Sinha (1962) 

the subject also include works of Sarka, (1 Jbl y on ^ « > lndian 

on Walla go attud Lai (1964) on Tor putitora, and Das et ai ism, o 

and Kashmir fishes. MATERIAL AND METHODS f 

Labeo dero (Ham.) belongs to the family Cyprinidae of the order Cyprim- 
. Tufrno ohologv of its air-bladder was studied by detailed ejections 

formes, lhe mot phology . dissect j on of the weberian ossicles, it was 

k f oftn moderftely Tot water for about thirty minutes. This rendered the 
kfP 1 • muscles easier The longer immersion in the hot water dissolved- 

out the mjer-ossic^ a g from the fish , for further cleaning were 

ail0t d with 1°/ of Potassium hydroxide solution and later on bleached with 

hydrogen y ^ acetom , FoI further stud y a few fishes were 

preserved^ in wf formalin after giving a longitndinal incision at the abdommal 

re s ion * gross anatomy 

The air-bladder of Labeo dero is an elongated glisteoing structure lying 
, J a - 1 helow the vertebral column and separated from it by 

in the abdomina ^ visible after remov i ng t he long and highly coiled in- 

the kidneys. trally ; nves ted black peritonial layer. In a 345 £ ms ‘ ong 

foh m the air-bladder was found to be 11.5 cms. long, i. e. * fish-length- 

tw Tir-bladder is divided by a deep constriction (fig.‘a) into an an- 
T] 16 ■ nortions The anterior portion runs close to the vertebral 

ter i i0 mn U anterTorTy°and P ceases below the fourth vertebra where it lies in between 
column anter !° r J It vvas found to be 4.3 cms. in length. The 

lt s two P ro "?V\ ittained by the air-bladder was 1.7 cms. in this region, 
maximum width an T notch whic h fo s i m o the ventral ridge of. 

*rfoorth' I vertAra.' Tbr anterior is snore shining in compnrision to the 

posterior portion. air-bladder is sreatly elongated and tapers 

■ T hS riC up» the vent and ends blindly 'in the vicinity 

of ‘he anal openmg l* lengh ,. e> Xhe air-bladder is full of gas 

foom ‘the interior P t o the posterior portion, -ade possible by an aperture in 
betWeen Th e long thin 

of the hinder portion ot tte ^ opening of the 

along the oesophagus mid P sphinc ter muscle. The pneumatic duct 

IjSPiStZ feh was 5 - 5cms - 

The blood supply of the air-bladder is through the pneumatic artery 
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which is a branch of coeliacomesenteric arterv 
air-bladder on ib dorsal surface. A branch of 
air-bladder along with the pneumatic artery. 


It enters into the wall of the 
the vagus nerve innervates the 


Weberian ossicles of Labeo deto include the rlnuctrum jl • ■ , 

nm and tripus in an anteroposterior sequence (Fie fb) The' mUrCala ’ 

shaped bone (Fig. 1. c.) and forms the first o, sideof the c ZTV 

the next element of the series. The '** ,d > is 

with a shallow notch. The postero-later ,1 side nf ? f . tie . CUp ' S P rovided 

the dorsal and ventral processes. The dorsal one is large^and 

hts m the neural arch of the first verrebn ti p ari<J pointed, and 

rounded, and contributes 0 in^ theformattoTof 1 , T" trai , pr0CKS is bll,n,t and 
arch of the first vertebra. The imercaSno h aleraiI parts of the neural 

(fig- I a), is long and rod-shaped aS»S ie®;/ em . enl of ,he chain, 

ramus of the tripus bv the inter-™*;™In i- 1 connected to the anterior 

ossicles is embedded in the ligament while , f ] f ments ' . The distal part of the 

bifurcated into two processes. She dorsal proces^Tdo P? d” br ° ad 3nd 

neural arch of conjoined vertebrae. * h ° n * he ateral side of the 

roughly triangular in° outline. * It ^IsesseTlh^b j lement ° f the series - II is 
culatmg process, the posterior ramus and th^t ^ an . tenor ramus > the ard- 
of tnpus is well developed and is provided with” 5 f imatlve P rocess - The body 

of the tnpus and articulates wltl the lateral* ^ 116 P rox 'm a l side 

conjoined vertebrae. The posterior ramus is v . d VertlCal notch of ‘he 
anterior ramus. It rests at the base of the 1 3,56 3S com P ared to the 
vertebra of its own side. The transformative nSVers< : P rocess of the fourth 
lies embedded in the thick tunica externa of Sadden^ ^ St ° Ut ’ and 

does not show g any depalure^from °f ^pical^Ltesi ,*r air ' bladder of Labe ° dero 
of the following layers : XP teIes °stean pattern. It comprises 


propria 


ia W < £ ) -culan, mucosa 


d) lamina 


is 


-»?* •— «. W „a and i, 

DISCUSSION 

wot", s aa 

Ste"diffttetinT i T W “ h ~ n ' C ^ ' w 

fl* a 0 - 1 . 11 I( ' lces ln the Structure of the the <.• u ,7 (l9 ^) mentions 

as a character for tne air-bladder rannnt u„ i 

ioi taxonomic purposes. Rend,!,) M<m, u cannot be used 

nQahl ( 1933 ) however made use of 
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several subgenera tor 
dero does not show 


the structural differences in the air-bladder in proposing 
the species of Nemachilus. The air-bladdei o a to 
significant features which can be of taxonomic value. 

Gunther (1880) has mentioned that '-air-bladder is i 
into cells”. (Day (1889) in Fauna of British India has obse ^ 

bladder is cellular”, Boulenger (1932). has stated ( • • ^ ' with 

“air-bladder in Chirocenlrus dorab (Forsk) is large and not communicating 

the ear and is incompletely divided into cells . 

Doppin (1941) studied the gross anatomy of the 

mentioned above but do not mention anything about the . d 

tion. Berg (1947) in his book “Classificationi of ^h rec 

has started that, the ear is connected with thei dive tic “ in con junction 

with .he weberian apparatus serves as a pressure regtsw. ^eP^XlVtans 
observations show that air-bladder Mmj ; as .J ^ Msicles wh ich serve as 

,0 the saccult of tl.e internal ear by V , (s accoustic f unc ,ion. The 

and important accessory org, (1925) Frish (1933) etc. also confirm 

£r£Z£ K (35) CL5B dte^ histology o in 

ilisha. Dehadrai (1958)*“walT oMhe air-bLder fa com- 
wnrlc it has been possible to show tnat tn . _ , . j »u p 

TntV si™ SC Snica ay exWnf is tWjTST wall of posterior portion. 

In the weberian ossicles, the clans.rum does not 
tural difference as compared to t ose o ot “ T j orsa 1 process, and a nar- 

other hand is provided with a lar S usual I v not found in majority of fishes, 

row oval-shaped ventral process, a . /igco\ designated these 

The i„,ercala P rium,fa bitocafedI*—-*SLTTi-l- 
processes as ascendmgand the J^*ln importance, e. g. Horn (1922), 

dered the variations in thes P ’ rocesses are equal in size generally 

Evans (1925), Ramaswami 0^3). These pioaas ' J comparatively large 

in cyprinoid fishes, but fl co e f i processes are comparatively 

In n lr f S l the d ar Th i^t 8 er is stht v cuned, a special feature for fitting into 

the air-bladder. Tlfe /en.ral par. of the body is provtded w„h 

fenestrations not mentioned by earlier workers. 

SUMMARY 

. 11 . j „c r „l„n dero is an elongated structure which is divided 

The air-bladder o Labeo dm * * portions. The pneuma- 

by a deep constriction into ^J’ ^ Tustoloaically the wall of the air-bladder 

MS ex^ina am! tunica imerna. The former is lacking 

in the wall of the posterior portion. 

The wo..^ rr»S de, o a »d.;h;r;:::;,,,n cl tn u Th. 

ri T .hd y .S' processes are observed. The inte, cniartnm 
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In°the triom fhl ?• T*- aScen ^ in g P r r ocesses > said to be of taxonomic value. 

The centra J* If" t L ransfo . rmative processes are well developed. 

atoiJ wih the rW hC f ^ ° the tri P U , S is Ponestrated. The air-bladder 
a ng w !.. “* chain of the weberian ossicles is regarded to be an . 

dS.ifS„re. rVe! m °' e kS aCC0U5 ‘ iC funC,i0n in with to hy- 
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Ventral view of the air-bladder and the Weberian ossicles 
Lateral view of the Weberian ossicles. 


c. Claustrum. 


d. Scaphiutn. 

e. I ntercalarium. 


a p. anterior portion; a 
fenestra; in., intercallanum; i. o 

tion; p. r., posterior ridgej sc., 

p ro css, 


articulating ritlge; ar ; 


1 inter-ossicular ligament, 
scaphiutn; tr„ tripus; tr.p., 


posterior 
tripus process; 


vl, v2, v3, v4, vertebrae. 
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C, N, O, S and halogens arp fhcx *. * 

the ligands in a large number of metal cnm L imp °!: tant elements constituting 
importance. An organic multidentate litranrl ^ ^ -°^ a ” a lytic a I or industrial 

the metal ions. The work on Thlos al lvfat, ^ ^ H S and for all 

from these laboratories. 1 , 2 y complexes has already been reported 

propionic and b the t , mercuric . c °m p lexes with Thiodi- 

evaluation of the stability constants nH — J^ determin ations have been used for 
presence and absence of mercuric ions havT l' tratl0ns of the thioacids in 

metry of the complex formed § the h § and > and also the stoichio- 

EXPERIMENTAL 

Thiodipropionic acid fTDPAt ^ r- L 
(Evan acid) were obtained from Evans rh,, OXy r thylmerca P fosu ^inic acid 

U!ed vm of A -*• “^4 A " 

the pH and other 11 '”™, f ‘mla'mmmt W ‘ K prepared in distilled water All 

«“bou.TlM™™ n h tS A he ha'fC'keot *" ,he 

by the relation : ,h e acttv.ty f aclor Th . p „ g ^ 


pHg 


24 - 


observed e. ni. f 

00295 


logd 
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where Ci 


concentration of Hg 2 ^ in Cup A. 

RESULTS AND DISCUSSION 


pH — metric study of TDPA 


Hg 2 ^ and Evan acid 


2 + 

Hg ~ systems . 


Fias 1 and 3 represent the two pH graphs wheie the ^ -J F j c 

are plotted against alkali added. Flg ‘ g moles of sodium hydroxide 

* re needed for the complete neutralization ot the acid, according to m q 


ch 2 - ch 2 - cooh 


ch 2 - ch 2 - coo 


+2 OH 


S 


+ 2H 2 0 


( 1 ) 


I POOH CH 2 - CH 2 - COO 

CH2 , 2 t h P titration of Evan acid against sodium hydroxide indicating the 
consumption^ of^three^moles of .odium hydtoxtd. for complete ueu.rata.ton, 

according to the equation : 


CH 2 * COOH 

I 

s 

CH. COOH 

ch 2 - COOH 


+ 30H 


CH 2 - COO 

I 

s 

CH. COO" 


+ 3H 2 0 


^ 2 ) 


CH 2 * COO 


L^rl2 

o rru- et ornninnic acid-He 2 + system Mixtures of Thiodipropiomc 

(a). Thiodipropiomc aci P« J f j . j and i . 2 were prepared, 

kept ta hX C a U n y hoJr and then titrated against sodium hydroxide. Fig. 2 gives 
the plot of pH against sodium hydroxide added for (A) Hg 2 + alone, (B) 
pi a 2 t" . TDPA (l : 1) and (C) Hg 2 1 ‘ IDPA C ■ 2 )‘ 

s 

a u titration of H°' 2 "^" in absence of the thioacid. A yellow 
precipita^^ppears 8 £ pH 4.3 which persists. The change can be represente 

by thC q H g 2+ + 2 0 H_ -♦ H §( OH ) 2 (3) 


V 


Hg (OH )a 


HgO + H 2 0 

(Yellow ppt.) 


V 


Curve B first shows the appearance of a white precipitate 

i . • orriirinff in a 1:1 mixture of Hg 2_F and 

The probable reaction occurin a 

ionic acid is : , 

h „2+ , h 2 TDP -»• HgTL>P + 2H 

j:a o ... _ / i«rViit^ nnt I 


at pH 2.5. 
Thiodipiop- 


(4) 


I 


* « 
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fgrmation VHgfoH^cCOTdbg’ to thfequadonf^’ aPPParS ’ indicatin g the 


HgTDP + 20H 


Hg(OH) 2 + TDP2. 


(5) 


according ,o equatT 4] This S T ■ P ” 5: 5 ’ Which *> f<™ 

to the equation t for,nMl ™ of a soluble I : 2 complex, according 


HgTDP + TDP2- 


[Hg (TDP) J 
(soluble; 


( 6 ) 


prSptate 1 IS? toThT'“^uatioTT hydro ‘ ysis pH IM . giving a yellow 


[Hg(TDP) 2 J 2 ~ + 20H 


H g (OH) 2 + 2TDP2. 


• • - (7) 

Of Evant-d!!” + *"■ •' AS in C “ e •**«*#* acid, mixtures 

T a T asains ' “diiirn hydroxW^Ke. 1” rm' T”' if 1 : 1 and 1 : 2 and then 
added to the changes observed in pH, preSents tIie P ,ot of sodium hydroxide 

Curve A gives the titration of H<t 2 + • 

-r,3“. PreCipi,a,e ° f “e is formed a, ^4.20^4 T 

In case of Curve R ^ * u* 

am mixed and the probable reaction j P f eC,pita “ “PP 6 ™ when the solutions 


Hg 


2 -J- 


+ H 3 E 


This vvhite precipitate dissolves at dH 
according to ,he equation : P 

HgEH + 20H~ 


HgEH + 2H + 
(white ppt.j 

6.1, when more OH” 


( 8 ) 


ions are added 


[OHHgEJ 
(soluble) 


The solution become ,> a ii t (8) 

resulting ,7 J? >*• hydrolysis 

n g(UHj 2 according to the 


[OHHgEl 2 - 


+ OH 


Hg(OH) 2 + E 3- 


preciDita^ n mix ‘ n » Evan acid and 

PTec-pitate appears. The, formation 


( 10 ) 


HgH 

of this 


1,1 the ratio of 2 • 1 arain o u- 

precipitate is proJiyX" l,t 
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/o\ Ac recorded in Curve 

formation of HgEH according to t e equ * t,0 h formation of a tetra-coordinated 
this precipitate dissolves at pH 0 U due to 

HP+ complex, according to equation : 

HgEH -f EH 2- — 

3- -> [ EHgE ] 4 ' - 


Hg 


-» [HEHgEH]^. 


or 


HgEH + E 


T H t 0 


( 11 ) 


This soluble complex appears to be more stable tlian the L . 1 com; 
remains unhydrolysed eSen if the pH is ra.sed nearly to 11.0. 

POTENTIOMETRIC STUDIES 


Study of TDPA - Hg 2 + and Evan acid-Hg 2 ' systems 

The potentiometric studies of Thiodipropiomc acid-Hg + 

_ « 


and Evan 


acid- Hg 2 + »r:„ d d B S Mrs <g£ 

” er S U lM-KNO.) mixture. In cup B varying amount of the thtoacd was added. 
The two cups were connected by an agar agar-kNOs jel - 


The pHg of 
pHg versus thioacid 
Evan acid and Fig. 


the solution in cup B was measured and the graph of 
added was plotted. Fig. 5 gives the plot of pHg versus 
6 a plot of pHg versus Thiodipropiomc acid. 


» npri1 ^, of Fia 5 shows that pHg increases with increase in the 

concentration of Evan , $ appears ai the start of the expen- 

2’whil d"" nof appe^ “ Sic By grease in concentration of Evan 

acid. This confirms the formation of a compound of Hg 2 + and Evan acid 
in the ratio of 1:1. 

\ study of Fi- 6 indicates that 'here is a gradual increase in pHg 
* ti t'he increase in Thiodipropiomc acid concentration. The pHg 

S 2 S becomes constant only 

™„pLdrS te Th«e observations indicate that at firs, a white precipitate of 

i - f ,. K 1 Thiodipropiomc acid is termed, which dissolves 
liren “ddiSnal thioacid is added, forming the ,e;ra- coordinated complex 
mercuric acid, H 2 [Hg (TOP^]’ 

Sointions coutain^mercuric j 

IfZTZS The volume of reaction mix.™- '« ^ 

fsizzu w ^ ‘p'»- “ se ot : hi,,di - 

• • ; ,._h<t 2+ system. The plot shows that there is a rise m >e 

propionic acid g Y ^ H remains constant between pH 5.4— 

pHg content from pH me pi. K 
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8 .0, beyond which there is a sharp increase in the pHg content. Similarly, 

I? fJpSl I ir\rr ii7i fk f L * P _ __ * i ft 9 —1— 


!lo S wlv ’ wifh lj ?K Wlth ? he , Evan acid-Hg 2 + system, shows 
rises, sharply ^ mCreaSe “ pHj remainS COnstant bet ween 


that pHg increases 
7.8 and then 


.o .he 5 Z &ZTZ?* Zr™* in pH > *» 

ar h 'Ih'lk" 1 ' thC pHg becomM constant. However, the pHo^remai'n ,h,oacids 

tetrahedral HgL. twplexTSe^Si toZ&’.Jt? ° f PH ^ th ' se 

tion of hydroxy complexes. 6 ? S lvln g nse to the forma- 

Stability Constants nf Thioiipsopionk and Evan acid cmpkxes 

The stability constants of Thiodipionic and Evan acid complexes of 

Hg ' have b«„ determined by measuring. pH g of solutions conmimng fed 

quantity, of Hg in presence of varying Quantity nf fha +k* *j 

7 i" i * | • constant- and recording the e f* ^ 6 . 0 . 

the stability, constants, of- these, thioacids are given in Table ’l^ 61 * tW ° hGU ^ 

TABLE-1 

StabUity constants of TOP A' and■ Evan acid complexes : 


1 . 

2 . 

3. 


0.0lM-Hg(NO 3 ) 2 

l.OMv-KNGs 

PH 

Total volume 


2 .00c.c. 

5.00c.c. 

6.00 

50.00c.c. 


TDPA 

added x 10 8 


a ) Thiodipropiomc acid—mercuric complex 


g. moles/ 1. pHg 2/ + Hg 2 + 


Stability 
1 : 1 complex 


[HgTDP] 


constants 
1 • 2 complex 


[Hg(TDP 2 )2. 


[ Hg 2 + ] 



2 


] [ Hg 2 +] 



0.2 

1.0 

5.0 


7.3 

9.0 

104 


5.0 x 10~8 
1.0 x 10~» 
3.9 x 10~ n 
Average value for 


6.1 x 10 6 

7.1 x 10 7 

3.1 X 10 8 

1 : 2 complex 


5.5 x 10 9 

5.2 x !0 9 

4.2 x 10 8 
4,9 x 10 9 
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b) Evan—acid mercuric complex. 


Evan acid 
added X 10 


St; bility 

: ; 1 complex 


g, moles/1. pHg 


, 2 + 


Hg 


2 4- 


11-igEvanj 


f 


Hg 


2 + 


Ixl 


Evan 


3- 


1 [ 


constants 
[ : 2 complex 

r Hg/Evanh] 


Hg 


1x1 


Evan 


3—2 


0.2 

1.0 

5.0 


8.4 6.3 x 10 9 

10.1 7.9 X 10-“ 

11.7 1.9 x 10 12 

Average value for 


1 


1.3 X 10 8 

5.3 X 10 8 
4.0 X 10 9 

: 2 complex 


7.0 X 
6.3 X 
7.9 X 
7.0 X 


10 10 

10 10 

10 10 

10 10 


• t hi T pives the apparent stability constant of the thioacid 
The last column m Table I gives the PP d vide d into two columns. 

—mercuric complex. Tto octamn » touM.v^ , .. 1 complex 

The first sub-column shows the stability. f ± complex. In the 

and the second showing the stability co , . imount 0 f ligand associated with 

calculation of free ligand concent,a ^ m ’ d from the total ligand concentration, 
the supposed complex has been deduc . ^ letely ionized form at this 

AH of the ligand is supposed to be e i ^ ^ C( J umns sh o*-s that the values 

pH (see Fig. 1 and 3). A com P a constant and show an increasing trend, 

for the supposed 1 : 1 complexes me ^ are almost constant. This confirms 
whereas the values of the 1.2 P of excess of ligand and the apparent 

the formation of 1: 2 complex P ^ [Hg(Evan)al «- are 4.9 X 10 and 

stability constants of ffagfl )&\ 

7.0 X 1°> 10 respectively. 
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Seasonal Variations in the Biochemical Composition 

of Blood Serum of Heteropneustes 
fossilis (Block) (Teleostomi, Heteropneustidae). 

A. Qayyum Siddiqui and S. M. Naseem 

Department of ^oology, 

Aligarh Muslim University, Aligarh, India. 

(Receiv'ed 12,11,71) 

INTRODUCTION 


Qe <r Many tectors such as age and growth, diet and diseases have been renorfeH 
as affecting the biochemical composition of fish blood (Elliot et. al. Nfifi) 

1964b; Siddiqui and Siddiqui.^965; Sidd™? gff' 

1968). The present communication reports the seasonal chances in !* ’ 
bi ochemi ca l constituents of blood of the cat fish, Heteropneustes fossilis (BlncM* 

titute fishery of local importance, (vern. Singhi). * tatCS 3 subs * 

MATERIAL AND METHODS 

or twenty months, and the data for the overlapping 

Fresh live fishes were brought from the local fish markot q nr t 
kept in tap water for about an hour. Methods for obJainTnJ LS ® 

samples are same as reported elsewhere (Qayyum and Naseem 1968 tT 
blood of various individuals was pooled to ^et cuffiriant ’• * ^ le 

sample. The quantitative estimations of various biochemical ° f serum 

made calorimetrically on Klett Summerpon Photoelectric m 

Alkaline phosphatase and phosphorus 

earlier (Q^ym ‘jS) *“ hi ?'7 atel . ^ < h « method ns reported 

nf Fi,k and Subba-Rotv (1952) war adopted. TheUcedu™ k'mTrfor^'g 
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same as employed for the estimation of altalme ^p hos p|«ta“» out^with 10% 
substrate was not used and deproteinization 
tichloroacetic acid. 

Calcium 

The calcium in the blood serum was estimated by the ^ 

and Kahn (1929). Precipitation of tri-calcium phosphate from of 

converted into phosphomolybdate with molybdic acid. P y 

the colour was noted on a calorimeter using red filter num er . | 

Total serum protein 

Micro-Kjeldhal method, as described by Oser ( I ’ ' wa- _t.dl.iwed fi.r 
protein estimation. Direct nesseralization of digested and chilled samp e was . 
in 5o ml. volumetric flask. The reading was noted on caloiimeter, us 
ereen filter (480-560). Tlie nitrogen thus obtained was multiphe.l by pr 
factor (6.25) to obtain the crude protein value. 

Cholesterol 

The cholesterol from the serum was extracted by ether alcohol mixtuie. 
The sunernatent liquid containing cholesterol was evaporated to dryness ana 
then dissolved in chloroform. The colour was developed by adding concentra¬ 
ted sulphuric acid and acetic anhydride solution. 

Iron 

Iron level in the whole Blood plasma was estimated by VVong s method 

(19981 Iron from hemoglobin was detached with concentrated sulphuric acid. 
Deproteinization of the sample was carried out by treating it with tungstic acid. 
Iron was estimated after developing colour with 3N potassium thiocyanate so u- 
tion, and iron content of the blood serum was directly noted from the 

dard curve. 




Alkaline phosphatase activity 

Maximum level of alkaline phosphatase is found in November (13 00 B U ) 

In December alkaline phosphatase level falls down by 38 3% (Table l and O 
and decreases gradually up to May, when the minimum value ^ recorded 
,o 62 B U). Alkaline phasphatase levels again increases during September ana 
October. From December to March alkaline phosphatase level remains almost 

constant (!1.21 - 9.40 B. U. ). 

Inorganic phosphorus " ^ 

Phosphorus content in the blood serum of Singhi ranges from 8.40 mg to 
13.20 mg 100 ml. of the blood in various months. Maximum value is_re C0 « ded m me 
month of October and the minimum in January ( 1 able 1 and F'S- 
phorus contents are generally high in spawning and post-spawn.ng months (Aug : 
September and October). In November phosphorus content tails down and tn 
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level of <hTffoodV™^,JrZ« a l ?“TabteTLd P hw P horu! 

Calcium 

from March till it "reaches' 0 ;^ m ^ ^°°, d s f r V m °P'Singh i gradually increases 

blood). The calcium level falls dowTT w K AUg !f (^.4 mg/100ml. of the 
(Table 1 and Fig 3). ,n Se P tember and remains low till January 

Total Serum Protein 

From Mar^^onwardl^e ^protein 11 level°^d«* ne< ^ < 5 - 70 gm./lOO ml ). 

valuer aro obtained in J^nT J^ST f£% t ““ ^ 

Cholesterol 

the maximum valued obtain'd InNoJeXr 01260 * Tim^ ^ M * V and 
js obtamed in March (Table I and fJ 5 de £f h eases , a " d the minimum value 

* faich to July is more or less the same. * f cholestero1 content from 

Iron 

trend (Table” 3 / alld” F^ 1 ^)!' 0 ” ,e ' el ° f the b,ood do not show any definite 

discussion 

seasonal variati^^ooteTigM of b,ood are 

by s uch factors as feedi„g Q m y I“ m ra tforaTd a " d appear to be influenced 

cf parasitisation. ’ 10,1 and pawning, age and growth and degree 

period (Octobe U r m and V Notemb ka i ine , phos P hatase recorded during first tran ‘t 

- s » vtsh-BSB 

£ £-fS,Hx SS 5 “ssn.-t: 

am agam „ btained ir , fu||y ripe “^npemng fishes. 

10 be Mumced tTfeedne ph ?P horu! “went* are cyclic (Fig 21 d 

" 8 - fhe Ph ° S P hM ” content in the blood^erum^increas^ 


the 

are 
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* nr in fishes containing ripening 
in maturing fishes, and remains almost consent h t ^ period of peak 

ing gonads. However, a sharp fall in phosphoru ^ due to exhaustion 

post-spawning months is noticed winch appear norma l phosphorus 

of spawning and the fish takes a long time to legain 

blood level. 

There appears to be no direct relationship between calc^^^^ contents 

feeding rhythum, However, it has been not started act ive feeding, 
high during monsoon months when the fish 

Lowest serum calcium content recorded lnjt die fishes in 
when the fishes are immature, the calc ‘“™ ' , ium ,*,.^1 o! V the blood also 

increases and the ripe fishes show the max, mum value (Table 1^ ^ 

of calcium in the blood ma rked depletion of blood 

indicates that the spawning is accompanied 

calcium. . 

Similar correlation of . “Jjdiqui^sS) 0 phkephdus^pu^. Volte 

been shown by Siddiqu. and £ maleS> whi i e females 

(1964b) found no seasonal vanatim‘ coment , as obtained in the present 

study. Hess et al. (1921) »*•"*«? “ penile < ilfil) ported an increase 

present findings. Bailey (1957) a hormone (Estradiol) in gold fish 

in calcium level after injecting ■, folhcu ar ^ ^ ^ m m 

and sockeys salmon respectively. t ) P be (he f orerun ner of the 

calcium level for deve optng eggs in_ fishes J which duce sheUs 

mechanism, operating m implication also seems to be 

around their eggs, i his mteiesun 0 

true for Singhi, H. fossihs. 

, t •„ fU p months of December, January 
High protein values were recorded^ feedlng . Low values found 

and February and appear to be related t . eedin as the e n- 

in summer months are most probabl- duet to 

vironmental conditions become quite adverse. 

The quality of food consumed abo *PP®“* r £ d ^“hose months when 
content of the blood serum. High values ar astropo ds, cypris, small 

the fish takes mainly protein food, constituted fiyjS , . . -M 

forage fish and chironomid larvae, (Bhatt, WW,. 

Contrary to the present findings, previous workers h content of the 

the effect of diet is not very sign,ficant on the P found 

blood (Booke, 1964b and and E l.o el £ \*X^*»* '' var i„i months, al- 

little variation in protem content of - el. 

though the difference m male an ADrd to June in Chinook salmon, 

(1966) recorded low value of protem from April to j 

as. found in the present study. 
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P^'in content in the 

fch decreasing protein'’.nines' of £ M TtLZitTSS 1 f "* 
ment in maturation of gonads an A • ■ m P anied w *th advance- 

when the fishes are fully ripe (July and Aueust^TrTT fi™ UC is obtained 

tein increases, indicatit^ecov^y tJS^ffSSS^ £ am ° Unt T ° f P ro ' 
the ashes accumulate a large amount of protein whirl? A P ning< In winter 
months, showing a diversion of protein towards gnmd subsequent 

spawning season ,o IntLase ntte 35^ t if, 

. piteu'a v ,o u u n jo „ fi f i r si r ^ 

the subsequent months less intensive feeding tlLt^T Winte f months In 

reserve cholesterol is utilised dSg adTem^L.^ “* perha P’- 

duion becomes harsh and complete cessation nf In summer the con- 

affecting the cholesterol level of the blood A« eecing raa y take place thus 
active feeding starts and conseauentlv tha hi °° n i aS l ^ e monso °n sets in 
serum of Sin^ghi also increased ' ^ Ch ° leSter01 COntent the blood 

terol levels arr^ow 6 ^^^^^^ al? > ‘ ^ FigUre 5 that the choles- 
that the diversion 0 f cholesterol toward* gonadTi . 7 V? ntbs .' Il is quite likely 

be atmbuted to less metabolic LtiJty rf Season "tay 

sterol content increases gradually. sh. After spawning the 

s “““l T«d in cholesterol level „f 
bloods plasma of Chinook salmon in sum™. cholesterol level in the 

“ “ ,mPOr,Mt *•». Bering JZ'oJ ,hat di " 

and apateSfdlteor a „r e "t j Vari ° U ' -* feeding 

tron values ge„e ra ll y 0 "* “V marked trend in H. fim,. Sf 

stage) of gonads. The iron level however fMI "j “ n P en,n § condition (third 
t° spawn. e '> h0wever > fal h down when the fishes are just 

SUMMARY 

Inorganic phMphateTevel f. ?' 3* n "™ um activity is recofed ^r,* 

<V5;, M Sr P rot *in value i, ub amed „ pT aX ' m " m Value is ''ached, 

" ' 0holes " r ° l —* *• 
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Zs * in '“o“‘ comenfof MooHT'£>"£^"Xatato. 

* fori jjto be mfluen- 

The seasonal cycles of all the '^ maturation. High and 

ced partly by feeding intensity and partly by gonad. ^ ^ high and 
low values of all th six constituents estimate^ constituents are 

Si T iSTVESj’SS.Sr.5~-s 

r* . s. W “i. ■KSiKU- 

down, indicating the stress of spawning. 
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introduction 


a, an awa g r Wah, f “tT! ST* ,he » f "» Himalaya, 

«?ra. i„ which cast b , ends wim “f e ^ a "°" d !J -'.mate and cur,on, 

With other countries of the world impossible. It fa Z 

every 40 m of height brings a new phase of climate S h . ™ 1,ey T lhat 

the adjacent arid land of P Jammu and the' Punjab * The different ( r ? m 

many a variety of plants. ^ °* habitats which support 

nA . Kashmir extends from 32°17- to m i *•* i . „ 

8Q 30 E. longitude. The State k JLu N ‘ latl ude and from 73°26' to 
80,900 sq. miles. From north to sOuthTlL “? unta,npU8 with an area of 
from east to west 300 miles (480 km) Thp q!* » S °^ er , ^0 miles (640 mj, and 

by Chinese and Russian TurkS, S',hi «,fbv ^ "«* 

»n k Ss If U t S SR >- a »“n ro r dStSar°I 

of -vhicl «h S »s ST „£» t^Irt^aL :"' 0 ,hrM «*m. -ch 


length and ^'to'S'^ -I Th ' ^ ° f Kashmir 

mo'untainons m„°« * bread,h ' » » 


extends roughly 84 miles 
surrounded on all sides 


ir 

by 


“53!' s< ‘ d “ ‘he «UsI“'N a U „ S ga Re pMba, °- VarVin f hei * ht s “™nd 

(5,635 m, in ,h. east, Mahadeo (4500 m) £ %£*«*£+ 


i~ () j A VEID . - 

i / c 774 , rv^\ * to the south* west is 
Brari (5,934 m) and the peak of ^marnath (0, ’ he north . we st corner the 

the Pirpanchal Range with peaks ot 5, m, ana 

Kajinag (4,042 m). „ 

from 3 667 to 5000 m, followed 
(4) The Alpine Zone : This zone ranges from 5,W>i 

bv the regions of perpetual snow* 

geology 

r t u areat Himalayas. 

Kashmir falls in the lesser Himalayan zone^ ^ bra ° ch Q f i t extends 
The central Himalayan axis bifutcates near ^ Zanskar Ranges; and the 

other, Pirpanchal -Pir Panjal) ^^“^‘cbenrf, and further east to 
Muzafarabad on the Jehlum to Kishtwar on 

meet the Zanskar Ranges. 

. j are oredominantly 

These ranges, though containing some very o y ’ lc u ne continuously 

show enormous thickness of “ 3 £J? and elevated into 

geological column, which have been compresse: , Thg cQre of mountains is 

dry land only since the end of Mesozoic U • ( L vdeker, 1883). To 

formed of granite intrusions of P ,e ^™ a y is th g autochthonous zone. An 
the north of Tertiary belt of the Himalayas^is ^ ^ u the 

extension of the Pancha a ^ , r se dimentary rocks The Shankrac arya 
centre of Srinagar and is formed of s d Y Ran and 1S of igneous 

Hill (Takht-i-Sulaiman) is an extension 01 was ^ 
rocks and a characteristic rock called sulaimimte. 

■ u 11 i We been a huge lake, without an opening, 
The valley proper is held t Kashmir proper. After the first glacia- 

covering whole of the Siwalik area a caused a thrust, causing a gorge 

Zn the Pirpanchal system was whole of the lake was 

.is a e^ktoed by *.£-«« u “q^nd" Ser 

an alluvial system, both 

Tertiary and Recent. 

The bM. are in 

mountains cease to be s *® ep ’. ™ Karewas is the Alluvial soil plain, which slopes 
gend^toward? the Jehlum, which flows through the valley. 

The sediments of the big lake were djP 0 sited, y forrnmg ^alluvial bug 
which later on gave rise to the teita “) formed of the alluvial o lacustrine 

material. They are uppej r kmwu ,,.t have been located on 

the southeastern side ol the valley, t Q f a Karewa is a sand and 

and southwest of ^on^domerates and carboniferous shales 

gravel zone and the lower poitions 01 con 00 

with lignite. 
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n.„h JVtiSgatlS”, ’or fi?; "*• tr *r ,raced in ,h = 

snsalf isolated Hariparbat HOI 2?H ?'* O S’ 

northeastern side of latter nn th* r , on f njcracfta rya niJI. On the 

Lake, fine splintary black* and preen slaf™ ®agh to the Dal 

amygdaloidal rocks but in oreat & nar^ it- CS are P art ^ i nte rstratified with the 

form a considerable part of^the higher hSE^o* th U “ de 5 lie th ® m * These sIates 

of the Dal, the higher Ses forming P u’ ^ ° n the north eastern side 

ting mainly amygdaloid rocks At 0 ^ nc ^. ry °/ Arrab valley consis- 

there occur some calcareous sandstones dark cherts ' 8 Y I Bagh ’ 

generally is devoid of stratification, and form bold massive cM^ StfUCtUre 

It is difficult a w* say wether^the^'lakes'1^° be ^ re . manants of the ‘great lake’, 
of the Manasbal Lake is below the rock ^Se a?B. baSm M thou S h the b °ttom 

•>» Nagin and .he Anihar ia k esTs‘" „ “ ^tTZh I ' ■ b °‘T ° f ,he Dal " 
as to the nature of their basin can be made h aIIuvium that no conclusion 

CLIMATE AND SOILS 

by .he In rtoleVSon 1 !' ° f ° Uter «*“■» 

and therefore, except on the higher ArSl*' T'f legions, 

on the distribution of vegetation which is mainlv'infl 18 k c,imate 

The valley of Kashmir, which forms transTS inllu . enced b y the soil factor, 
eatures between the weak monsoon zone of the P °f divers e physical 

area s- climatic types prevalent in these adjoining 

The Pirpanchal Ranges act as barrier m hk L 
the northeast and north mountains check the m m southwes t monsoon and 

itself has a temperate-cum-Mediterranean climate nflh 518 ° fLadhaL The valley 

winter extends over 70 days, from Decembroa of / he . /f cont ‘ nenta l type. Severe 
infl ,S 6 tem P erafure g°es below zero The weste I ° A- ^ Uf mg these 

howers occur and then in summed it f usual I 'Y Sprin & mont1 ^ frequent 
Pat the much exhausted southwest monsoons 7 i!” ? e Second we ek of July 

rom there m the second week of August. ^ tbe vabe y and withdraw 

and 60 . m m for Ihe hit ten Th° nlhS Whh &n avera S e rainfall of 

with a temperature of 29.I°F (maximum) 83,3 F - J anuar y is the coldest 

'he mam types of soils recognized locally are the folIowing 
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f *Kc> v»11pv and the Kaftwas 

I Alluvial Soils : The whole P ldlu a ' e,i of pre historic’ lacustrine origin, 

is of alluvium, deposited by the river Jehlui f„htvnes : 

This type is locally differentiated into the lollwi g • ■ ■ : 

• i • i.,,- rontains moisture, and stands 

(1) Gurli. This type is rich m ciay, emua' ^ ^ , ehlum is in flood 

scanty rainfall, but heavy rainfall cakes t e so . ^ on jhe east and the 

this type of soil, washed from the mountains , - t ^j s s j|t enriches the 

west of the river banks. From south , Munshibagh, east and 

already exhausted soil bed of Pampore, Badam. Bagh, Mu i * 

west banks of the river throughout the vallo\. 

(2) BahiL Tins is loamy soil and is highly prized as rich soiljf 

great natural strength. Almost all rice 8™«>“g ^ ™ 0 ,, P the both 

ts colour is light black when dry. A little up the silt zone, 

sides of the Jehlum, this type of soil is common. 

P) »'• This type is a liglu loam wjfc ^’ s 

ikltfouU' r lf!he n 'no«hwes, of the Kashmir Valley where Sindh flows m 
a deep river bed. 

II F v s ; s °:; : oTi h irLls s tirL be batllsCourb.e g f^h; 

one composed o aa d d a and the minerals are washed out 

formation of podsoL Ttte leachi common on the hills of the valley 

of f rJra e y Tcarce VVhS the second type consists of neutral sods w„h 
S re | ITTuZ: common in the forests of the valley. 

j a Qnllc • This tvpe is usually represented in 

the There are the fo,lowing subtypes : 

Ah 


(\\ Dazanlad. This is the peaty soil 

material ; it is generally found in A, ow 
swamps. The surrounding areas ot the lakes 


and is generally rich in organic 
lying areas of the v el ley, neat 
are formed ot this soil. 


(2) Sunamk: This is a typical kind » f “j 1 ■ f °addtag 

nigh, soil with plan. — ^iKe land, 8 ,his kind of land 

is called ^ “7' lw LkT.he soil unfit for’tiny cultivable purpose and 
flsta such a field to a sour soil-bed occurs and is termed Uarzamn. 

(31 Lemb: Land in which spring occurs is termed as lemh. it is kind 
of hard stiff clay which always cakes when dry. 


swamps containing a little lime and 
swampy land around the Wu At 


(4) jVambal : These soils are peaty 
are favourable for paddy cultivation. The 
l.ake and the Dal Lake are the examples. 

e *i xiip titho1o* r v of soil of huftwds reveals loam .and 

IV. Karewa Soils: Ihc lituoio^x m sou : nrrpase s with the 

,„ amv clav with course drab or brown sand. ,ts hardness increases 

/ * 
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Chemical analysis and mar'll irn) t ■ ? , « 

concent from 0.644 to 0.00132% and KO from 0.06°”o 0.08%°" " i " 0g< ' n 

some sl h l5l7 S "‘ iS 3,6 P °° r in or -? anic matter and nitrogen content in 

* «m r™2: r TZ™!£ and Jr. ? sc T lned t0 be rrom W“ ft 

to 2,000 lb and has been classed as doo- Ai ranges . from 400 lb 

harewas and nomuse of manure anW a f * Absence | of vegetation on the 

soil which is leached by rain and eiSe ^ iet . uri ? ° P or 6 an ' c residues to the 

MTiH Iflifj l D > ,am and mow makes it less productive 

* « 

PLANT EXPLORATIONS 

The Beginning 

from time immemorial! ^here ^re" men til! 1 s" 6 P lan . ts in Kashmir has been 
plants and plant products for medicinal purposes° *“* P reSe " Vatio , n of 

■ha. each and every pl.„,“?Th. ^.(1150). hi, mentioned 

properties, ascertained in ancient times were olZdZt P ro P ert V. and their 
tion as a trade secret ’ passed from generation to genera- 

rnake offerings VThe^flowels IjTmerSid 3 rr"^ PC ° ple USed l ° collect and 

Mahadeo i n Dachigam Rakh Srina^r Th^ GupU rulerS at the foot o( 

‘ f H £ ei . ng 1 e xtre mel y rich in flowering p]a ^ 1 . S ^ mS p to have been selected 

Herbal House’. ° P ant ' ’ and > therefore, was known as 

fion of “d 1 T ai H n,y ; emered ™ «'>™- 

tmportant rol, in introducing mott of "he „ r l n t T ““ ■ M “ ghal! P la V ed 

! he G»» a cner of KashLir d“Z Ae Su by Daulat K l> a n, 

introducing and cultivation of plants ? of A . kbar - A P a « from 

merest the herb, of medicinal value .Va„„ TZ’t ‘t‘ y abo to<)k k «n 
namei, showing , he »,«e« the Mughals y ,o5k"“ 

European Explorers 

■he HimaUyas^Kas'hmir'was td« SikT Y ^ '” dia a aad ! ried to 

for irrigation on these rivers Wili;-,m\r the r cro ps in the plains depended 
without seeking permission passed beyon^T^’ 3 veternar y surgeon, in 1822 

collected plants f r0m its various oam 0 ^ ? Z Wanderin gs in the valley he 

frlTaf 0 • R “ bOT Br0Brn in ^”<10" Th a bUn< J le 0f p |aa “ »hich 

irom Kashmir. 1 1S vvas the first collection of plants 
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i . 0 r Botanic Garden at 

John Forbes Royle (1799-1858) Superintendent ^ ^ for see(js and 

Saharanpur, trained plant collectors and sen _ collectors into the valley 

plants. As entry into the valley was forbidden, “ ^ this way 

under the guidance of Shawl dealers on their „ some c f ihese were 

he accumulated a good number of plants ho f the Botany of the Himalyan 

later illustrated and published in his ‘Itog'J*™* 

Mountains and Flora ol Cashemere, (1833-I83y). 

_ , arit . satisfied with the 

During this period the French Government^ w ^ j Iima i ayas . To achieve 
scientific information made by them liom I * , t h e Himalayas. At 

this Victor Jacquemont (1801-1832) was sen N f ahara j a Ranjic Singh was 

Jean-Francois Allaid ; and Genera Allard, P ^ ^ Sutl ^ f was told to 

invite him over. Thus Jacquemon, obum^ jn , be valley m m 

being first botanist to do so. S P^ 1 t u; s wa y back to Delhi 

the hills that limit it, and at the end of smnrri^ he proc eeded to Bombay 

where he died A personal frrend of J^emo . jacq » ^ compe |ed by 

took in Paris the working out ol his plan . departure from Paris, 

circumstances to leave the: wj'k mromp^e ^ was published in 1838-1840. 
Joseph Decmsne tooh on he work of (h species from Kushmrr 

i" re "St; *hS- ol Jacquemont’s and Royle's collectrons. 

Jacquemonl’s success in openmg the road j(“ sh ^? sh ™' r |8 34 . He was in 
botanists in. Godfrey Vigne obtaine^ Y likewise had reached the 

tion near Srinagar undertaken whd^ ^^ ^ ^ summer< Von Huegel 

Bombay. Vigne seemsn MuseU m in Vienna Vigne returned to Kashmir 

sent his specimens to Hofb g during which time he collected m the 

various parts of.the va ley -d the of Kashmir which Vigne 

published* a'Tuppimen, to his own hook on Kashmir. 

Hugh Falconer .('"yucceed^ 

Alexander Burner in an was deIache d from him a. Afghan 

border and he Z' valley (now N«Um 

Va^fto'the upper Indus were to^Royle 

by the Linnean Society in their Proceed- 

jngs in 1 

lames Edward Wmtcrlmilom K«hmh i"3« 

Slf U“f h!.'Uy u^l tm, when .. was given to Kew. 
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■ 1 |fc«f*l 8 17 : 1878 ) was in the medical service of Bengal, when he 

to enS? th ° ng WUh M , aj0r Alexander Cunningham and Captain Henry Strachey 

all the I f m °i St n0 ' th T nioun,ains at . tlie back of Kashmir. He collected 
I D h t 'T P ant * ’f 1 tke P arts he visited. Thomson, with the help of 

/h P D nn H t r keI ie u- at , Culcutta > t,died ‘he collection, numbered to 2000 from 
the northwestern Himalayas. The collection was sent to Kew. 

the vdlev B to C K? e i n 1876 ^. ashmir at its eastern end and travelled through 

“ SlS t? rinagar - Fr0ni «his journey he took to London 

later, in Hook”" sFI™ VttehTdiT ‘" d d “ Cribed by him 3 " d a » eared - 

» as deputed We mJ*, 'plal, “ from" ^7 ,° f Ind ' 3> 

Gardens Saharanpur, where he trained rnM S ' DUt ) hle W3S stat,oned at Botanical 
parts of the HiLivs. AtnoL thS. tV'! S «V >? •<>« [e™tt 
who collected the plants from Kashmir in 1891 and *1893! na ' at 11 

valley and M SSnt' n m^t^ l ”rh.jn 19 ?? a " d ! isi,ed several P ar « of the 
extensively. An account of these was publishetMil 1 1909^ *”* collecled P la «s 

Kishent,a K n« hV Va“e d y’ to^lT ‘"d' 1 * . Servi « and was stationed « 

Dehra Dun. P “ “ the Herbana m of Forest Research Institute 

parts of the valley dudae °'!921 -*[ 92 ^''^mh'i' ol S cer : colle cted plants from various 

his book -The Valley „f k” hmir'. plan,! which » a * Published in 

The Present Era 

phs of the freshy c oifecte^"plT n t ^sp edme n s ° T^ Sei 7 1Ce ’ t( J ok coloured photogra- 
contribution to the flora of Kashmir. me ’ ThlS 18 the most important 

l919.192 P r f r r i “t*,p U em e '£ — K ; shmir d “™I 

the surrounding mountains. It was durint/thlf ” d aum, ” er ■“ the valley and 

services of Haider J. Wall, a student of the Bombfjol t", h ' 

seveia] hundered coloured illustrations of flrv ^ chool of Arts. He prepared 

of coloured illustrations were made by Mrs W G m A C tk A •* ood collection 
from Apharwa., G„l marg and Khilenmare Wa ' hen l919 > mostly 

account „f , hese plantl . % * d "« *» describe and publish an 

were escribed by E. Blatter and the work BeavtY P* ants illustrated 

during 1927-1928. 'vork, Beautiful Flowers of Kashmir appeared 
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. R. R. Stewart, formerly Professor °t BoUny Govemrnen (1945, 

made several visits to the valley a ,ld P u ^. lsae g 7. The collection was taken 
^ufM^ on a comprehensive flora of Kashmir. 

T. A. Rao (1960) explored lire flora. ° f ^hah"^Ku'gwata'^KauS'rnag, 

Gulmarg and Yusmarg ; the Lolab Valley flora a „| ^ 

northeast flora of Kashmir leading into the central Himalayas, 1 known 
Ranges, at Chandanwari, Pisu Ghati, Sheshnag an 

Dutt et al (1964) have described vegetation of 

communities in different habitats. A tota nutn ” ° have been recorded 

2.5 genera and 65 families of Angiosperms and Gymnosperms nave 

as occuring in the area. 

An illustrated account of the ferns and fern allies «« 
by Javeid (1965). It has been observed that the ferns of The 

have very short life cycle due to very severe col _S . There are 

rt^T'of thT Himalaya's. The reason 

given is the dry climate during summer. 

Javeid (1966, 1971) has collected and ^^irr'slina’gan ? An 

species bel 0, igin g to ^ ^gSs^rms of Kashmir was published (I966h 

Hfr^l^has 0 discussed the ^ pSvSS 

the Kashmir flora has gieat 2 • and out of the Indian Subcon- 

phytogeographical cross-routes or P ncluded that the main ‘gate’ of origin 

tinent. Using dispersal xt has bj ^ Africa> which a l so accounts for most 

ol Angiospei ms 01 Kashmir Himalaya has been elevated into dry land 

only since the f" d . f r t “ e g relt lake which filled the valley and was 

based <>n the afluvial depo f * hl J Kashmir has fallen in the way of 

drained off in the late Ter < • , Tprtiarv but due to the late forma- 

migrating plants in the inraisic an e.n ’ w not establish. Therefore, 

lion of the land the gr«t major ty ^ol ^ of these p ,a„,s from 

there appears to have tak 1 . rnuntries more so from west Asia, 

their secondary home Irom lhe , | , e J ime „t' are prdominantly dicotyledons 

The plant fossils of iSVwiw., fomt'd by^the “ d '“ e ™4 ar ',P mems . T i, ese clearly 

Mnt tfthe differem ctoTte this bock basin sea' enjoyed in the geolog,cal 


valley is due 
and acting as 


past. 

Tho romolete elimination of the tropcial flora from the 
the Ipllft of Pirpanchal ranges, changing climatic condemns 
bafrie, to the southern hot winds and to the monsoon. 

Some interesting ecological studies have been ,made ‘•V s «erf a “°tuh 

Mokerji (1921) " rl'oT.he'wmalava, and 

a view to determine the climatic ihih<i.\ r 
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™;ir of cc d s e v°io Dm M? in ^ up, ° La,er ' he (Muie * |9M ) 

describing hnT n • ° f ve S e,a f lon °f ihe Dai Lake lt«,» i„ Kashmir 
survey of the deplhf of'the’Daf r'L'h Pla “'i s “ ccession - M “ ker J‘ 0 932) made a 

measurement of the light intensity a, “different demte' in ' “rtese^.“'n,* 
relationship of the lio-ht impn«; t „ • • lcienc “ e P tns m these Lakes. Ihe 

con elated with the vegetational ^ypes. ini " g '° d,ffereilt de P ,hs o1 ' the lake s 


_ Li Pwrotia jacquemontiarm in improving the 

““f t W ,' h f *; ow,h of *»*r [Mm dsodam) el i„ 

brought to light by Mulcerji (1933) 


soil and making it 
Kashmir has been 


Pirns mivgS , ( i«te , with ep c°e™in' ha „'th Mm ‘ hm Aid,a Ktdmach, 

conditions of ShaniacL” HiU oi luhableTth.-^ 61 ^”4. th ' 

taxa do not grow normally inthHalLT* ** ' gr ° Wtk These subtropical 

Gulmarg and^ Khilenmarg foreft^by^ay^ne f auad^^ 118c °vering Tangmarg, 
and herbaceous elements prevailing in thefe communities* 4eSCnhed Shrubby 

°h- S [ ina f r ,ake *- Z These artffiiially^formldIandsm ° f ** <f ] 0ating islands ’ 
which changes with the development of the island and The 3 selsolT Vegetati ° n 

aquatic and the'*maTshfewf' distr i buti ° n and Phenology of the 

and 42 families havf been recorded. b f ? SpeCl6S > belonging to 69 genera 

Fossil Angiosperms 

. The planj fossils of Karewas which haves hmcn -a .-c j 

icotyledons and a few monocotyledons Gvmnocn ldentlfied are predominantly 
half a dozen species. The flora shows Ironical "° s P erms ar e j restricted to barely 
Many of these which are living now befow an I??!^ 3nd tem P erate elements, 
found as f*i,s a , 3,500 m indUiTg ^ 

end of an d el, o V n ed th1 'S*?***, re8ions " > ™ rd! »«*««, 

ftr Panjal, during the fi rst iTterXcifl S chains > now called the 

are modern in their generic as wfll as Br ° adl y s P eak i"g the flora 

species are still represented in the present dav° £ PeCt * f a ^ d c l uite few fossil 
the adjoining regions of the Himalafs TthlT fl °/ a of Kashmir Valley and 
in central Himalayas also) (Salmi, 1936 Pm-f^MUiT S P eCleS which ma y occur 
>n pleistocene Karma beds. He has afford P H ( 94 , 8) hsted 101 *wil species 

range even by a few thousand fee. 
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climatic conditions of the valley. The high could not deposit their 

the southern hot winds and to the monsoon, whtc now <touW ^ ^ 

moisture in valley. Thus the valley began to ie „ tern perate and much 

from the Punjab plains, thereby its climate beca , ffected die vegetation of 

less tropical. This change in the climate mus . Mallotus Buxus, Ficus, 

the valley from where the tropical elements like H oodfordta Ma ^ 

Machilus, Litsea, etc, must have been eliminated , g P (Puri. 1948). 

flora with willows, cherries, etc, which now llounsli m me g 

Sitholy (1943) has described the leaves of Psygmopkyllum " 

were earlier recorded by Wadia from the Dandlutar, in Pj frQm 

of Kashmir. A new species Psygmophyllum sahmi has be 
lower Gondwana beds of Kashmir by Ganju (1943). 

CONCLUSIONS 

Kashmir provides ample opportunities for the study of 

life in nature. However, the development made so fa i dependence of 

encouraging. Although botanists have come o rea i - eta ^j e but 

many branches of science on raw materials fiom th 0 S ^ er the 

very little attention has been paid to the plants o Indian Union 

European explorers, which can influence the economy of the I'>d,an U . 

The work conducted on the Himalayan plant, in the 

Tr_.t—r is commendable and it is hoped that in e near 

r j _„,;il amiaint the world with 
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the various aspects 
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Investigations on Utility of Waternuts (Nuts of Trap a) As a 

Substitute for Cereals in Laying Poultry Birds 

Inderjeet bingh, Kuldip Singh and D. D. Sharma 

Regional Research Cum Biological Production Centre 

Srinagar-Kashmir. 


INTRODUCTION 

areas, ponds and lakes in teraUe^TheyIrecorom^hT* “ wa J, e £ lo S8 ed 

The outer hard black spiny covering is called nc “V a ^! e ln ^ e h J scent. 
fruit comprised of two cotyledons which are edible Th* ° Carp * The actual 

the Valley. p,Cture as ma J 0r food in any part of 

PRELIMINARY SURVEY 

abou, “ WULAR AREA 

Of its cotyledons can be procured V drv fnrJ h t'^ ab ° Ut 42j000 quintals 
constitute about 82,000 quintals of balanced It Whlch are sufficient to re- 

basis with other feed ingredients. These approximate 1 ” 1 “atiaCf**1 *' 50% 

' ,he an " ual fcd i"8 requirements of about 21c XZ Sh ° W 

feed ingredients to^baUnce^he^ash"it aafamt’th P ° lish ’ and ° ,her 

">anrs of 3,50,000 layers in re spec, rf cereal part ‘fV"” 1 ”" feedi " E re< l uire - 


evaluation of food value 


i;. was. decided to 

human food in most Kandi area of the VateJI Wh - Ch i$ the 
Port of maize for poultry feed and would be a financial gain 

and baT Water ^ uts g^whig'abundantly^ thf'State^areY ** WaS revea,ed 
and barley m chemical composition as \ sh ow n in ^\lbV I™"* CqUa ' ‘° maize 
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TABLE 


COMPARATIVE 


CHEMICAL ANALYSIS OF 
DRY MATTER 1>AS1S 


waternuts cm 




Name ot 
Product 



Crude 


Protein 


N. F. E- 


1 'otal carbo 
hydrate 



Waternuts 


Maize 


Barley 


2.96 

2.50 

2.98 


9.92 

4.39 

2.72 



°.44 


O 


11.18 

10.55 

10.18 


74 25 
80 66 
80.68 


o2.56 


O 


u 


o 


4.12 


—-- : ' ,i liability of waternuts, 

Considering the above chemical ^naysis d 80 urce of energy and 

it seems clear that waternuts may F ove J, atio °. h was decided to carry 

can replace cereals as major rhemes a source of energy >» ^)ets. 

out scientific investigation to «y a 1 ,a facilities the experiment could not be 

F„, wan, of F-l- »~dab£d"urmbel of birds were taker, for conduct- 
undertaken on a large scale, l-h 

ting the feeding trial. materuLS AND METHODS 


A group of fourteen W. L. H. birds of ^X^^'tas "observed “hr 

for the feeding trial and then P'° ' 1C ' < ^ 1 ' in<J ; t,e birds with similar produc- 
a period of 30 days for preliminary UPJ; r(jduct ion and weight gain 

tion were distributed m two gro' f During these 30 days one group was fed on 
experimental n.ash and tire done ,o habi.ua,= ..he 

birds before Ihe reduced light was also observed on 

in battery cages. Effect o* season 

production. f , , pa c nu j n which the experi- 

Considering the climatic < r°" a ,tl °”* m f ute hig h energy layer control ration 

containing 20% of maize as Other feed ingredients to 

' ■ L i!givenin,able ”• 

I’AELE II 


balance the 

The 


COMPOSITION OF MASH AS FEED 


CONTRL MASH 


EXPERIMENTAL MASH 





Ingredients 

Maize 
(loncentrate 

Lt(Protein 32 %) 
Rice Polish 
Wheat Bran 
Lime stone 


Percentage 

50 


30 

10 

7 

3 


Ingredients 
Waternuts 
Concentrate 
(Hind-Lever) 
Rice Polish 
Wheat Bran 
Lime stone 


Percentage 

50 






80 

10 

7 

3 


---- ^ 

Crude Protein 


16.45 0/ 
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(HiMd.Lever" eCeSSa,y Vi:a '" inS a " d mi " era,S are inc,uded d >e concentrate. 

- £» SSiTSJ VS tTgl-Si: 

... i « v—*» 

m Ruction o! 

at the begining, in the middle and at the tenninadon Ih 6 '' dS reco,ded 
room temperature was recorded daily. " ie ternunat,on of t!le experiment. The 

• (■ . From the statistical figures obtained, it was observed that t u A-a- 

m feed consumption between the groups was insienificant a’rhn L ^ dlflerence 

was almost equal dSh< p aJatab,lity of the two mashes 


Egg Production : The differer.™ , 

imental and the control group was insitmTr P 10 ^ 11011011 of the exper- 

dihough experimental masli produced extra e^s ’ Th r P 7 statistica | analysis, 
comparatively. &c>s Wlt ^ consumption o; feed 

8 °c, halts'" ST r L P rf'" e ,hr 0 U 8 l S Ut *» «r«tae« (-2.0- 

protected from cold winds and draught wfthTnt f i?^ ever the birds were 

winter season the natural light was not available To ^h^ K . V ^ nt,latl0n - °ne to 
light was provided. available to the birds, hence artificial 

TABLE III 


TABLE SHOWING EGG 


Experimental group 

Weeks No. of 

Birds 


1st 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

Total 


Seven 

birds 

in 

each 

group 


No. of eggs 

Produced 

25 

23 

27 

31 

25 

26 
18 
18 
15 
20 

17 

18 
22 
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PRODUCTION 


Control group 


Weeks 


No. of eggs 

Produced 
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Change in body weigh,; , he experimeatal 

The gain in body weight was insign; can 
group maintained better weight gain. 

8 thirds is given in the table IV. 

The average body weight of two groups of birds 0 

TABLE IV SHOWING AVERAGE WEIGHT GAL 


Group 

194 Lbs. 

20! Lbs. 

231- Lbs. 


Control Group 
19 Lbs. 

191 Lbs. 

22-\ Lbs. 


the 

was 


Experimental 
1st weight 

recorded *. 

2nd weight 
recorded 
3rd weight 

recorded : 

Condition of Egg 5 

The egg of controlled n,»h group 
Yolk due to yellow maize leed but in me I 

white. ECONOMICS 

The cost of waternuts without r «™°™f nta °f waternuts about 

per quintal. It was calculated that from IGO? 1 ^ of outer coat can be 

nlocured The labour involved for removing ' jSfrom wiling its outer 

transportation and also taking into -coum*^ returns ^ ^ 

coat it was estimated that the of ma ; ze which may be spared for 

approximately same as compared that use of water nuts m 

human consumption. It can J be economically exploited. 

poultry feed for replacing cereals can 

SUMMARY 

Studies on two groups of white M 10 ™ '^” are °! e effects on laying, 
maintained individually in ^ experimetll and controlled 

had crude protein of 16.90 end IMS/, respe^ ^^ du|illg the period o 
in e (r g production between the g p d eig ht was also liiiignifica 

Ussi =■ — — 7ih - ,uh WKl - 
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On the structure of the heart 


of Clarias batiachus Linn. 


the 

the 

2-3 


ventral aorta 
hepatic vein* 
days, prior to 


Syed Abdul Haq ! and S. M. Dos 

Department of Z 00 ^ 

Kashmir University, Srinagar. 

INTRODUCTORY 

Parson (1929) has described the Dipnoi 

Goodrich (1930) has hi "" ih. hear, rf CM- 

mrigafo and OMa call*. The present study de*orrbes the 
of Clarias batrachus (Linn) in detail for the hrst time. 

MATERIAL AND METHODS 

Dissections of live specimens were parried out and 

flirp j 50 / Formalin solution was injected thiougn 
was ligatured. o , 0 roinumu Formaline solution tor 

The entire fish was then kept in 5 /q 

hand sectioning. OBSERVATIONS 

The heart ( ftg. MV) is lodged in pe r i car^. m.^ vvhrch » Med 

colourless lymphatic pericai ia m • auricle ventricle and the bnubfl| 

region. The heart consists of sinus venosus, auucie, 

arteriosus. 

u #v.;„ t^-illed non-mascular, posterior most part 
The sinus venosus >s small thu -vva » Venous blood from 

of the heart lying just m liont ot se T JV g v C) t h roug h paired 

a„ pans of ,h, bod, .mpu« mto ^r vein fflg. III. I.J V). and 

ductus cuvien (fig. IH ' ,fi„ C l’ TT H \r\ No valves control the openings of 

these veins. The cavity of «™ Kntunica.es with the auricle 

which increase its capacity. Lhe smus v ced angular i y . 

through a sinu-auricular aperture guarded by a pair 1 

These valves prevent the blood lenux. 

• , ,C TTT ATTi is lar<re and laterally compressed and 

The ’"‘S''X IV 6 S W ’ U opens amedoriy into the ventricle through 
LT aurSo^mriculir 8 ' apl'ture (’fig- &■ A ' V - *>■ » ,3Ced “ “ 


♦ Lecturer in Zoology, S. P. College Srinagar 
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heart op clarias batrachus 

guarded by two pocket shaped auriculo-ve,.tricolor valves It. tv A v u, 

I hese valves allow unidirectional blood from auricle to ventricle.' ’ ' ' V) ’ 

tenths of h 'he Ve totanen«th if IL heart 'h P "‘ , C T prisi "* ! about seve " 

the ventricle are mttXw ,l *£? i,a^cavVlsTlv” 1 &K f 

pair of large semilunar valves (ft IV V1 Vl M; . 1 ? uar , ded , r V a 

the closure of aperture and thus X' 1? theh T" in « in 

ventricle to bulbus, on the other hand, opeTts the valves™!a f™ 


l' M,[imie,lt tubular structure about 
cavity (fig, IV, BC) has muscular 
(fig. II, VA) anteriorly, which 


Bulbus arteriosus (fig. I, II, BA) i s a 

three tenths of the total length of heart Its 
trabeculae. It leads to the ventral aorta 
branches into affarent branchial arteries. 

SUMMARY 

The sinus venosus is situated posteriorly and is verv s mall As in mhpr 
teleosts the s.nu-auncular aperture is guarded by a pair 7f vdves Thl , 

venosus rec.eves a pair of ductus cuvieri and a median hewric So tZ 

aur.de ,s laterally compressed. The auriculo-ventricular valves are twol „L, 

semilunar” valves' TheTulbm'arte ^■ l °' bu ! bar !lpe,ture | » provided with two 
trabeculae. ' nosus is non-muscular and possesses internal 
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hypobranchial artery of Cinhina mrigala 
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zif^lOO and branchial s y stems - Z°ol. Anz. 


and 

and 
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Explanation of Figures 


i 7 ig. 


I Dorsal view of the the heart 
11 Ventral view 

III Diagrammatic view ” 

ATT • , .... ^ Sagittal section . ” 

valve; BA^ bulbus aortT-Tc* AV J(’ aur!cu, °-ventricular 

H. V, hepatic vein- I. I V' i’r ^ of , bu| bus aorta; D. C, ductus cuvieri- 

S. W, spongy wall of auricle V Ventricle ^ V A V ’ C ’ Ca | Vity °' sinus ' ven °sus 
ventnculo-bulbar aperture • V ft V . ’. , ’ f}‘ vent ral aorta ; V. B. A. 
ventricle. P ' ’ V * V ^ ventnculo-bulbar valve ; V. C, cavity of 
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Root systems of Agricultural 


crops and Weeds 


11 Observations on root systems of some weeds undo A-a 

weeds under different habitats In Srinagar. 

P. Kachroo, Gurcharan Singh and Khurshid Ahmed Malik 

Botany Department, Kashmir University, Srinagar. 

(Received 10.121971) 

Geneial vegetation of north of Srinao-ar .v _ . . 

the area in which the University of Kashmir 0 • m °, re ° r es . s s * mi ' ar to 
recently described by Kaul and Zutshi (1966) t, Sltuat .® d and th is has been 
Tea have bee,, discussed by Kachroo of 

m ge '' eral are W be - Ca a„d D M® SSVSr^t, content! 

Materials and methods 

In the present study, besides Hass if,,;™ . , 
weeds, an attempt has been made to study ° effect Sy c ten ? s of a few local 
content, pore space, water holding capacity and^b ° f ChangeS in mo «ture 

Srin^ ms ° f n SlX commorl weeds growing in’ five different °, C( ? nteat . on the root 

for convenience But as King (1966) remarked H 5 haS . been followed here 
Kutschera (1960) in a detailed manner and t» i h no C o 0nSIQerable overla PPing. 
discussed root systems of weeds and cron nlants ^ ,n passin § ha vealso 
tlVe, y- Bu ‘ these also have limitations P P ’ ^ paSture P^nts, respec 

The weeds considered for exnerimentoi , j 
-0. sy s ,e m , i„ the primary or , he adventitou , 

!• Primary root systems : 


II. 


Adventitious root systems ; 


1 . 

9 

3. 


Longi-monaxia!, Lacluca scariola Linn 
Pileo-monaxial, Engeron canadensis Linn 
Divart-monaxtal, Plantago lanceolate Linn. 


4. 


6 , 


were n j V r llaBitats had also i 

were analysed for the various factors 


• o-uniformal, Setaria 

Centro-multiformal”, 

Decentro- ultiformal, 





glauca (L) Beauv. 

•f coTfiiculatd Linn. 
dactylon (L.) p ers . 



Soils from 
as stated below. 



Habitat A, the Orchard * th* *„ a 

uaiU ■ turned over c rt ;i i 

ve r soil in and around trunks of 


I 


74 


KACHROO, 


gurcharan AND khurshid 


nitrogen 

Habitat D, the 


apple trees, shaded, with leu scattere ^ 0/ 

moisture content 19.6% pore spa^ . ^ ca p ac j t y # . 90% 

nitrogen content . 0.190 “ ^ j j O1 ound between rows of trees, 

Habi,at m B os,t very “ mmon - 

moisture content . 2M% P« ^ding'^city . . 6«% 

Habitat TE SSdf a W shaded for most par, of day. 

moisture content . 12 8° 0 P oie s ? a< jjj’ n<r ca pac°ity 612% 

Bounical°Garden beds/ '— 

_ "nitrogen c°oS " : ? S moist. 

Habitat E, the shaded area adjacent fairly common, also 

Beilis peremiis, Taraxacum officinale, lnjomm j 

Plantd 2 o lanceolate . dfi 

moisture content . . . . 60% 

nitrogen content • • U.llO/o 

„ nvn A hv di^im? out 30 cm monoliths. The 
The root systems were removed h. number of plants of each 

roots were carefully washed and separate . the effect of ag e, only 

species from each habitat wei e s u d this was not possible, care 

plants in flowering condition were selectea , 

was taken to select plants of the same age. 

OBSERVATION AND RESULT ; 

. ■ L ttv ,,. lte d that a satisfactory classification of root 

King (1966) has rightly stated tni strengthene d by our observa- 

systems is yet to be f* aI ” e V> r this studv For example, Erigeron canadensis a 

type of pileomonaxial system do or less true to the longimonaxial 

under certain conditions between divarimonaxial and centromultiformal 

formal, but young P>anu show chjs =affin^ nQtf e d 

djm , W»t, shew, » follows, 

the associated weeds studied for root systems are 

McHcago satira Linn., from a slope. 

Amaranthus paniculahts Linn., from gan 

Galium a [urine Linn., horn shade. 

Marritbium vulgare Linn,, from shady oil. 

Verba^m thop-ms Linn , from compact so.l. 

bhorbia helioseopia Linn., mesophytic. 

ntago tibeticn, Hook , mesophytic. 

a oiatinm nigrum Linn., 1 10,11 so ' * . 

Plantago lanceolata Linn., shady and moist. 

Linaria dalmatica (L.) Mill., i<om dry, coa.se s,.I, 

'vhh^odorata Linn., from dry soil, in thickets. 
Urtica dioica Linn., from lawn. . J 

hifurcomonaxial Petunia alb(, k tioin gat e 


1. Longimonaxial 

2. Brevimonsudal 


3. Divarimonaxial 


1 




Rifurcotnonaxi.il 


5, Divarimonaxial 
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D and these were associatedwith™ hiS^t Tf) W6re found in Habitat 
mojstute content in Habitat B tvas asso^te^t^'T CapacUy * The highest 
and low pore space, as well as, water holding capacity ^ n ' tr ° gen COntent 

Table I : 

Habitat Moisture Root length Fresh weight 'ami F,e,h n 

— («> 


D 

C 

A 

B 

E 


3.1 

12.8 

19.6 

21.1 

22.3 


548.3 

108.6 

290.8 

298.0 

124.2 


0.662 

0.269 

0.712 

0.387 

0.084 


0.891 

0.810 

0.962 

1.704 

0.743 


1.34 

3.01 

2.75 

4.40 

8.84 


0.206 

0.057 

0.150 

0.058 

0.017 


0.300 

0.175 

0.234 

0.220 

0.097 


1.84 

3.07 

1.57 

3.79 

5.70 


WW, J./U 

of low water content and TTtent' was observed tinder conditions 

water content (Table I). This slb bch for Wilh increase in 

he fiesh as well as dry weiaht of root 3 en ° tb °^ dle root system and 

shoot/root ratio however increased linearly^accummulated. The value of 
tions of high moisture more assimilation oF ™ TX Y* content - Under condi- 
aerial portion which as a result showed mor e ‘ ook P^ce in the 

of carbohydrates in the aefia?^Sio^nd i ? Was , avali able for assiSTon 
as compared to the root system and t he latter showed lesser develoomZ 
greater development of root system underflow 3 ? W * r shoot / ro °t ratio. P The 
diamet ers of roots in Plantago (lable II) er Water conteru was also reflected 


However, there apneared tn ivo 
content and shoot/root ratio as „ e ?| a ^ t |. e a 

• go in Plantago lanceolaia, (Table I). 

Table II ; 


good correlation between mm f 
weigh, of root system 


Habitat 


D 

0 

A 

B 

E 


Afoisture 

content 

3.1 

12.8 

19.6 

21.1 

22.3 


^ Diameters ( mm) 

Primar y Si^ndTnT 

root root 


2.5 

1.6 
2.7 
2.3 
0.9 


0.62 
0.28 
0.49 
0.56 
0 28 



0.26 
0.13 
0.12 
0.19 
0.11 


/ 


Variations were wall , i • 

‘ZSTSttjl-* ^ effict 

The resu,,s - r - ^ 

some trends were visible aCt ° rs c . was not so marked in other 

was accummuJated under” 1 ^ngeron maximum fresh weiaht s P SCies though 

weight (0068 at ^ r Cond,tioil s of low water ,' glt ? f root (0 222%) 

- rss 

* P^ieiinial 
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. 1 _rit ceem to have any significant 

Cynodon variations in moisture content uo noi , shoot /,oot ratio 

effect. Thus, both dry weight ot roots accum t ratio vvas produced 

were higher under high water content but 1 u: ne( j with higher nitrogen 

under conditions of intermediate moisture contei fi variations and had 

content and pore space. Habitat A again showed s.g.uhcant 

smallest root system in Cynodon produced. 

There was a weak correlation between ^j^^ ^der low water content 
nitrogen content ; the lowest N content being, f ,• hest un der conditions 

probably because of less biological activtes, _ J? avai j a bility of nitrogen 
of high moisture content for contrary reasons D ] ants . However, the effect 

under these conditions were normal as § e ” e t ; sture> a lso increased with 

pore space and these together seemed to ha / e » ^tio of /.«. (Table III). 
?oot sv'stems accummulated by Cynodon and on shoot/root tat.o 

Table Ill : 

Habitat 


N content 


Pore space 


D 

B 

E 

C 

A 


o/ 

'O 


0.033 

0.072 

0.115 

0.119 

0.190 


0 / 

/o 


45.5 

42.5 
46.1 
53.9 
55.7 


Cvnodon 

m 

Dry vvt root 
system 

(s) 

0.77/ 
0.766 
0.610 
0 712 
0.283 


Lactuca 

Shoot/root Ratio 


1 I. 

Lny 

<g) 

1.55 

0 92 

9.81 
10 ll 
3.00 


Fresh 

(g) 

> o * 

1.99 

1.95 

3.79 

4.21 

2.98 


In Habitat A a similar correlation was found on the 
system produced by «..«?» and 1 ;n»» J “d^ *« 

increase with increase in nitrogen content. (1 able 1 ) 


length of root 
ratio showed an 


Table IV : 

Habitat N. content ( / 0 ) 


Pore space 


Length of root sy stem (cm) 
Plant ago Erigeron 


D 

B 

E 

C 

A 


0.033 
0.072 
0 . 115 
0.119 
0.190 


4. 1 .5 

42.5 
46.1 
53 9 
5 5.7 


556 3 
298 0 
121 0 
108.6 
2 ‘ 0.8 


128 9 
102 0 
78.5 
62.9 


146.5 

Habitat A In.lift ..' 1 1 greater root «y** cl " holding 

capacity 0 d^.dlZ' mi ‘ 1 of Voot systems produced in Flantago, 

Erieeron and Cynodon, table V). 


Table V : 

Habitat 

E 

C 

B 

1) 


Water holding 

capacity (%) 

22.3 
61.2 

64.3 
71 5 

900. 


Plant, igo 

124.2 
1011 6 
298.0 
.418 7 
290.8 


Length of root 
Cvnodon 
151 .. 
398.8 
79 i 5 
264.4 
1.144.4 


svste rns (cm) 

" Erigeron 

76.5 

62.9 

102.0 

128.9 

146.5 
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it was definite* that NconlTnT t0 be fair1 ^ complicated, 

V °lkart ( 1936 ) while working on weed?*! S‘ ^7 1 gr ? 3teSt effect ' 

characters of weed flora T . an sod l yP e in determining 

of somewhat lower water content and WaS proc * uced u,lder conditions 

effect. In fact, the availability of nutrients P and fK ^ ^ slgnifica,lt 
strong that the effect th-n t,;„t, 1 ''iid optimum moisture are so 

i't creating more space for not SpaCe . wou| d have Awards aeration and 

may be made here to Hofste.’s fef^KitfiT lt \ significant - A reference 

low water content, low St“ e„ bu^J cond " ions of Habitat D which combined 

“O shading for the whole day fon ' h K " Ppr '.‘;' able **t ^ i there being 

m Itjgli water content and hjo-h n’ content iT iTl WaS P roduc ed 

interrelated with hfeh comnethion with l Hab, . tat E ‘ lhis vv as further 

officinale, Beilis perennis and Trifolium rebtm^U f^ r . eS !i ve s P ec * es as Taraxacum 
water and N content, showed poorer^* C ’ thou S h inte rmediate in 
area remains shaded mostly, and is a slope ,00t $yStem bCCaUSe the 


SUMMARY 


Galium 


°P mne > Marrubium vulgare a ^d h ?^ l ° I , 0n ? imonaxia l 5 

multiformal ; and Petunia alba to dT ! ’i .7* d(Utylon t0 decentro 
systems. Effects of changes in moismre ZT ^- b,furcomonaxial type of root 
capacity, and nitrogen content has been studied’ P °7 • $paCe > water ho| ding 
stanola, Ilantago lanceolata, Oxalis corniculatn and 7” f n 2 er . 0n c <madensis t Lactuca 

between moisture content and shoot/root rid/ i, cons,dered - A correlation 
-oo«s and - a '“> ZUTrf 

sysiems prodoced by tB? in ^ >* ™ 

° '»«■ systems produced in PtLag,, Cy^^E^Z *' 1 aff « ,ed 
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On the Urinogenltal Organs of Clams batracbus (Linn) 

(CJariidae, Siluriformes) 

S. M. Das 

Pcs : - Graduate Deptt. of Zoology , 

Kashmir University, Srinagar India, 

INTRODUCTORY 


The urinogenital organs of fishes are so closely assciated that it hrrnmni 
X e re a both excretory^ J? V”£ ^ 

throuehout the vear an d t P P . >s also available in live condition almost 
Das 1964). JC USC 3S C aSS exam P^ e » along with Ophicephalus 

-«w e d u rrc k °D^,rr°,Lrv% od “ ctiv ' ° r , 8an, „ i " fish ' ! ^ 

« dimorphism of C a"d'l a e al < l940 >. ">« 

Md"La'7l%i!“f^'co“,ed C fo'“h‘ , ' r * 4 '“ ; Wb , ile Da! ! 19 “j n< SalavSr(f96°) f 

X * } aecounted for the unnogental organs in other Indian fishes. 

OBSERVATIONS 

st.ucture? e browt e , y red'in loW The 1 \ . ° 1 '. Cla [ ias are elongated, ribbon-like 

transversum, where they turn laterally to foL the heL l!? UR % u PtUm 
embedded within the lateral muscles. The head-kidnev k^ V 
kidney proper by a slender duct-like neck-kidney Each kidne^ 0 *" 6 f ^ 

.posterior e.fd. The head kidney™ ^ to ™Tldf , ‘ 1 ' ,a |l y '° Wards ‘ he 

and are situated la,Trail" “ ' he PO!terior ^O" of tne fused kidneys. 


The ureter's : The paired 
deep along the whole length of 


, U h r „ eter v S . f 6 Stra ish l ^bular structures running 
'he kidneys. They are thin and indisting 


80 


S. M. DASS 


uishable anteriorly, but are of considerable calibre at the 


ol 


they emerge out of the kidneys and open dorsally tjnn 

the urinaryj bladder. The ureters open dorsally in bladder, 

the urinary bladder. The two ureters open separately into Y 

, , rr, • KKHHer of Clarias batrachus is a median 
The urinary bladder : 1 he urinary bladde* j ortion of the 

transparent, almost conical sac, occupying the poster ^ nosterior 

body cavity. It is broad, saclike at its anterior end, while U tape s pos e or 

to a narrow tube-like structure The urinary bladder opens to e ex e or 

through a small median urinogenital apeiture, situate on e r> small 

in the male; in the female it sends out a small duct which opens by a 

urinary pore behind the genital pore, 

MALE REPRODUCTIVE ORGANS 

Testes : The paired testes (Fig 2) are flattend, strap-shaped structures lying 
dorsal to the alimentary canal and ventral to the kidneys I he outer margins 

of the testes are produced into short hrigu-like lo • 

vellow in colour, becoming yellow during breeding seas . y , , 

antei i'u ly but gradually taper posteriorly They lie suspended m .he, body c,- 

and''also with 'the season. The left testis is slightly longer than.thei ng fa. The 
•two'testes'*lie wide apart anteriorly while they come close, though still lep ra 

at the posterior end. 

* Vasa deferentia The peritoneal covering of the testes is continued back- 

is Situated on a median genital papilla. , . 

' Genital papilla : A well developed, thickly 'uilar urinogenital papilla 
(Fig 3) is present'in the male fish behind the pelvic fins. During breed, ng 
season, the papilla becomes more pronounced. It is broadatthe anter.or margin 

and pointed on the posterior region. 

FEMALE REPRODUCTIVE ORGANS. 

i * • 

/ t m I J ^ * l|* r * * * | i + 

Ovray: The Ovaries (fig. 4) are paried structures lying in 

'the bodv cavity dorsal to' the alimentary canal and ventral to the kidneys. 
The two ovaries are covered by a peritoneal membran. I he meovanum, 
hv which the ovaries are suspended within the body cavity, is m. 
ovaries^ are widely* separated anteriorly, but lie close together towords the pos- 
terior margin The colour of the ovary varies during the different mont s o 

the year. It is da.k brown during the breeding season; whl,e . the .ZT thl 
ovarv is light brown and transparent. The mature ovary occupies almas he 

half. The ovary is slightly longer than the right, especially during the breed- 
ine season. 

CD 


Oviducts 


The oviducts are the free posterior continuations oi the 
toneal laver covering the ovaries. Each oviduct is a short, narrow, filamentous 
duct whitish in colour Both the ducts open separtely into the genital aperture 


URIN.OGENITAL ORGANS OF CLARIAS 
which is situated on the genital papilla. 



Genital papilla : The female 

smaller than in the male. It is ovoid 
position as the male papilla. 


gcnuai papula (Fig. 5) is comparatively 
m shape and occupies almost the same 


DISCUSSION 

h K« r °“i r 9o k "rs sr s itr j?,™ t s been * iven 

kidney and head ktdney ‘nSmc^, tin g “ 

degenerate remam s b of fbJtvS'proLpM.r 0S l ‘' !a wlifch d ” eV ° f &heS represn,! ,he 
t>on, but serve as lymphoid tissue. It is M hich . are non - e xcretory in func- 

character containing also chromaffin tissue The a % haema, °P°etic in 

Clams which forms a spongy vascular mass is * ,tU f. t,on of . head kldne Y in 

side of the septum transversum, embedded within “V 38 ^i 1CS ° n either 
conforms to type III kidney of Oeawa ml ? , la ‘eral muscles. This type 

0n ' y * n marine fishes (Belonidae, Carangidae^Cotiid 13 ^ b m n recorded so for 
f, nd , R . andaI1 » 1968. The male and female fish^ ^ k^ ^ le “ ronectida e. Hoar 
ths help of genital papilla which differs in shane dist u ln ? uished with 

?!™ dar observations were made bv Okada fe) n a' 2 ' ' n the two sexe s- 

durinl ; h W A- and H ° ar (1963); Ka|lm an (1865) The differm^F ( - 95 ° ) 1l ’ Egami 
by Hora and Law (1941) in some „,h er S! “ nd ‘ ,,0n tas als » been found 

The histology and the fine structure ef u t •, 

later contribution. The Corfu,des of s“a„Z, ‘ d ° ey , Wi " be 8 ive " in a 

kidneys, have been stated to have * 10 r e P ostero ‘l a teral part of the 

and is recorded in Clarias for the first < ^° re * u,ator y function (Fontaine 1964), 

SUMMARY 

and »pJr«ed' X pea“hap)7 tad° kidnwf w£*F “Tj ° f a fuscd >™nh‘ kidney 
etther side of The body. A t»ir 0 f uriteT. '"\ bedded ln lh « ™*cle. on 

open separately into the uritmry bladdlT’ 1 ” ‘nrng deeply within the kidneys 

papt a. The fish shows sesuaT dimo pn ism t T 0pen j n « imo ,h ' -rinary’ 
Papilla varying i„ the two seMS orpn “ m > tlie sll “P' and size of the gonital 

Ot each testis, shown for the first time. digitate outer margin 

and median genital papill^^The ° r c g olo S ur ln of U( Ih * ^ ° f 0varies ’ a P air of oviducts 

with greenish tinge. During' breeding ta S o n t ^ matUre ^ is dark brown 

f the body cavity. ® ’ ovane 5 occupy almost the whole 
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FIG 4 


EXPLANATION of figures 


Fig. 1 
Fig. 2 

Fig. 3 

Fig. 4 


(Uarias balrachus : 

-do- 

-do- 

-do- 


L e* excretory system. . 

-t of kidney and the male reproductive organs. 

t of kidney and the male and temale genitalia. 

of kidney and the femal reproductive organs. 


A. , Anus, A F„ Anal fin ; 

B. C., Body Cavity ; 

H. K.D., head Kidney 

M. B., mandibular barbel 

N. B. Nasal barbel 

U. B , urinary bladder. 

B. \V , body wall 
Kd. kidney 

\\ B., maxillary barbel : 


OP., operculum ; 

G. P., genital papilla ; 
Liv., Liver 
Ov., Ovary 
Ov. D., Oviduct 
1* 11 C. 1\, pectoral fin 
P KL. F., Pelvic fin 
























Ecology of Euphorbia heloscopia Linn. I. growth in Relation to 


Ejtajiiiic Factors. 


B. L # Sapru 

Post Graduate Department of Botany 

Kashmir University, Srinagar 

( Received 18.8 . 72 ) 

Euphorbia hehoscopia (Euphorbiaceae) reDorted ac 
central and northern India ascending unto Ann . ™ nac,n & w eed in 

1854), exhibits two seasonal growth forms m . ln . the Himalyas (Hooker, 

of occurrance being grass lands waste a^atondoL^tT^r;; "“fi f. hi ' fs . ites 

exhibits a wide distribution in the state of . Since the P lant 

occnts on .11 the soU typos, like btown oaristTack soi^ kaTe^,' £?£' 

patont: in 

derived from these differ in thier physical - 96 ? a L nd the soi l types 

Ladakh, the sedimentary “ the «%>»< and 

Gulabgarb, Gnlamarg on north eastern side of fi, ,n 

occupy nearly haly of the Kashmir’ valley Ilia UfTTf de P° si “ < kare ™) 

species, thus indicates" its ^ of the pfi 

plants under natural conditions warrants a H th growth behaviour of the 

ecological behaviour, and it is this interest that^S understan ding 0 f its 
investigation. st that has lead to the present 


Por Tables refer to paQes 
This work is a part of the 
University of Kashmir. 
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MATERIALS AND METHODS 

For evaluating the growth performance of the plant 
100 plants per locality were excavated from the. £" ,ous t material, 

sites were scrutinized for various growth ^ H length/breadth ratio 

of the leaves, number of fruits and seed per plan . me thids outlined 

in labelled tins were analysed in the laboratory an 
bv Piper (194-4), Jackson (1967) and Pandeya et. al. (uooj. 

Plant samples collected from the various sues a? also 

raised in the green house were anahsed aftei ash g nln ] es 

moisture and calcium, nitrogen was determined from the diy samples. 

Response to growth under cultural conditions by varying the irrigation 
intervals, soil texture and soil calcium was studied by ^ 

- f r S .ifpiami 1 

dLSBS —A"* already referred to. 


the various sites 
soil texture as 


OBSERVATIONS 

A detailed analysis of the soil samples collected from 
reveals a great difference in respect ol the Parent materia , 

also the physical and chemical constituents (Fable 1). 

Investigations on the plant samples collected from the various sites in 

r great ‘StSn b.^hrS charade,a and the growth performance of 
the plant species (Table 2). 

Vfavimnm vegetative growth of the ‘summer’ form plants is recorded 

Maximum vegetative giu ooc. 4.9 rm ; n leneth and branches 

„p t0 SI 23 4 ± 3 h 2 cm°Tong me The ,, shoo[ ) length taken as a relative measure of the 
P ! .n'f tentative growth, at various study sites ranged from U.54± 3,2cm 

p ± 4 .^ m w jj Ie , 4 th * e .1* ; maximum 

bw™ oT leave* par plant, however did ,m. -cu,OO have any tan, ™ Jhe leng.^ 

of 'he * 00 . The i.~ur F*nel,ate fro,,, UB*M •> » «■£ ,.. h J, 

,n d sU friedons and thus nmistu're retentive. Maximum seed output is obsei- 
and silt fractions ana tnus u ran r . from , I6 seed , per plant as at 

she I to lu ’seefls per plant at site VIII B^de« these sites arc rich 
organic matter content and show a higher G/N .at.o. 

The ‘winter’ form plants exhibit best growth at sil V 
the shoot length at these sites varying from 3d.05±6.3 cm. 
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to 34.4±4.1 cm at site VIII. The 

site, I and IX and to the maximum of 25 0^‘t,^ V W ° f ? Cm 

at site IX to the maximum of 1702 at site IV 1 h minimum of 159.8 

Despite the variations in the overall „„ . .• , 

at the different sites the maximum values for § th? 1Ve reproductive growth 
are attained at sites I, IV VI and IY th ■, growth mdicies employed 

comparatively higher proportion of sand in' 3 ?• S ^ these sites contain a 

being thus easily” penetrable, „Va.5,^ l d TotoTre ^ **• 
organic corbon conten also being high. 1 tentive, additively the 

Growth in Relation io soil moisture 

effected ^ ” t *£ T™ ™ d " 

what constantly high percentage moisture show lwf r ° Wm ^ °P sods some- 
terms of fresh and dry weight of the shoot j , 61 g r °wth performance in 
In case of the -summer' fofm of the n am L '“'“l ? f ,Ik r00 ' Cable 3,. 
tion of seeds, starts from last week of Febe-narv^ f 0VVth follow i n g the germina- 
Jane till the end of August, seed* maturating d con . tinues trough April and 

to August. The ‘winter’ from plants start growth R f during endin g July 

ate October and November. The « rowth t S ho Zh ° ° Wmg germination from 

early June. I„ J the S.W plaT a. ” ^ ^ of May S 

both the forms, by the rains, that are frequent during I J' SS f red A an< ?, enhan ced in 
to December months. q d nng March to A pnl and November 

correlation wa*s seen °to * wi.t^wee^"'^ root^^dev"^ H a §reat 

lateral di m e„ si?DS both in t “ m 7"f ft® ”“ r „ linear and 

n sods with higher degree of moisture relenliviiv P the ^ ™ the brl'rals. 

were linearly elongated but the laterals weT uf,Id °°' ! .°" other hand. 

was seen , 0 go hand in hand with the Lent of ,1 d ^ of ,he 
and hence with the available nroistute 'corned of ,t s d o r IOP ' De,,t ° f the 

Growth in relation to soil Calcium 

relationsh^t* quantitative 

growing on calcium rich soils" showiny hXr calriu <,abl ' , 4) ’ ,he !*»<, 

11 P‘ ants collected from sites I Iil ■ ' y\ . :l i'- - 0 --tettt. In the‘summer’ 
able calcium was recorded at 2 21V 7 6»/’V 7 v d e?tw* h "S e ,h * TO il exchange. 

' «% respectively. I„ , he -„i„“ er ° form HI T 2 , 5 %’ L 2 ' 0I %, 0.99% and 
. a " d ,hat >n the plants is observed Thus S"°f h ' P be, w«“ the soil 
tltely 'Jm and VI »- i,h percentage calcium conten, „f 9iT, d from 
201%. alC,Um COme "‘ uu dry weigh, basis was ’s ejy” 3 . 550 ^' 
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Both in the ‘winter’ as also the dry matter accumulated at 

calcium in the soil results in a dimumtion ‘summer’ form plants 

any particular time (pre-flowering to fruiting). dry vve ight of0.915gm/ 

growing a, she It with 0.93% J site'lV with 7.6% 

plant and the average dry weight ot on y • SI 

calcium in the soil. 

Growth in relation to soil organic .matter 

„. . of the soil at the various 
The organic matter and nitrogen con en^ form the average 

sites differed to a great extent (ta e )• _ VIII IX and X was 0.795gm, 

drv vveight of the plant lecorded a * si es 9 ’ • p i v t u e percentage soil organic 
oilSgm? 0.425gm, 1.590gm, end ,0 ; «4gm r«pecuvely,.hep«rc g ^ ^ 

mat.™ at these' site, being 2.98 (sites I and II), v ,'„ and X , 

percent (site X). The s '‘;«/ roo, a ” d ,10 12 T r esp!ct,vely. The -winter' form plants 
being in the range of 17.0,13.2 and u.* P , ' debris, dung, manure 

were observed to exhibit luxunent giow overall increase in shoot height, 
and dirt as compared with other sites observe for the plants growing 

root length, branch dimensions ant se matter and nitrogen in the soil. 

At site VIII, e. g„ the so.1 .contained 6 .8 4 per« ^ ^ recorded for 

nitrogen, both the values being cotnparativdy 1 a recorded at 38.05cm 

the other sites. The maximum shoot length atTh.s «t v ^ ^ bow an 

and the highest leaf number sat upto 28.0 cm long. The maximum 

average of 16.2 branches wit d ^ 17Q2 and the highest total dry weight 

pe e | d pS, % «sm. The shoo.s contained upto 5.25% nitrogen on dt, 
weight basis. 

Growth under cultural conditions 

[ (i) Effect of varying soil texture on giowth 

The sets prepared for the purpose showed following percentage composition. 


Set No 


Mechanical % Composition 
Coarse sand f ine 


T 

T 

T 

T 

T 

T 


1 

• * 

11 
• * * 
in 

iv 

v 

vi 


38.2 

8.5 

5.6 
4.9 
3.8 
1.3 


35.5 

54.5 

45.2 
35.7 

38.2 
39.4 


Silt 

15.1 

25.2 
31.7 

27.4 

35.5 

20.5 


Clay 

11.2 

9.8 

18.5 
33.0 

27.5 
31.2 


Texture 
class 
Sandy 
Sandy siltl 
Sandy loans 
Clay loam 
Loam 

Garden soil 


Since the substrate used in the ^different sets c ° nta ^ d b , V e ai on the 

of sand silt and clay, they on s / rTahlp 6V In the ‘summer* form 
growth performance of the pant S P® C '^ j engt h root length, and the seed 

set was observed in loamy lo ‘7 wlth slender laterals. Both the fresh 

and* the'dry ptant was coMtdecably lower when grown to sen y 
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soils. Similarly the Winter 5 form nln t i 

while the growth in other substrate P tv, ' ’'° d , . P f ° 0r ^ owth in sandy soil 

m garden soil. The analysis of Variance showed 7 b ° 3 ^ J V he plants raised 
to be highly significant at 1 percent and the values fo 7““ ^ Sh °° tS ,en S th 
at 5 percent under different soil texture types used!™ ^ matter as ^ificant 


(ii) Effect of soil exchangeable calcium 


The fresh and dry weight of tli» i 
soils was in general very low (fable 7) pi P 3mS £ rovvr ? in lime treated 
maximum exchangeable calcium 27 965°/ foil -j ’ g*°wn in soils containing 
and the leaves showed distinct signs ofchlnml~“ ain ^productive maturity 
accumulated in such plants was odte hi'h 7 7 . t0tal perce " at ^ calcium 
m the plants grown on soils with addkion of “1X7^ T ,he calci ™ 

values for shoots and root length were observed To h. ° f *“'• The 

attained under different trea. m ™t s we", Sfi a'n, Tl The ' 6af 

' lK f i«sh werght was significant at 1 percent level the H percen .' f' vel - Though 
was significant a. 5 percent level under different ,tae' ° f P ,aat! 

(lit) Effect of different irrigation practices on plant growth 

following^Kiheldule for" '° "* 


S. No. 
I. 
II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 


Set 

Wi 

Wii 

Wiii 

Wiv 

Wv 

Wvi 

Wvii 

Wviii 


Pots 
Pots 
Pots 
Pots 
Pots 
Pots 
Pots 
Pots 


Irrigation data, 
watered once daily 
watered on alternate days 
watered on every 4th day 
watered on every 8th day 
watered on every 12th day 
watered on every 16th day 
watered on every 20th day 
always kept water logged. 


vcgetative^growth hr°pots Ir^TaSoTT^' maximum 

were recoreded in ,he p„ t wa P ,:"d 1.7*'hT”n 'f 

pracfices. TpiZnSy’wato S T'T ^ ' d ® r '« Wgattm 

lo^rdi^'vs ^ 

tat were grown „ nde r a i Ier „ ale water P ing “J^ ded at maximum in plana 

regimes wSt™,".!”,’ r ° r sho0 ,' length attained under different irri 

8 a! 1 P — 'aval i„ both «he'fort "kSX VP* 

3 Llie S01 l moisture 
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, «■ a considerably in the different 
percentage at the end of the experiment differed ^ the y lant did not 

sets (significant at 1 percent) the moistureirrigation practices, 
show any significant correlation with the different irn 8 

(iv) Effect of cow and horse dung manuie on plant g 

■ j • -I- tint were treated with 50,100 

For this study plants were raised m in po lythelene bags with 

and 150 gm of dry powdered cow;and h° r * e J frequently and the 

an untreated set left as control. The soils jr ^der green house 

plants were allowed to grow ^ ontin ?° US D j t were extracud and analysed for 
conditions. Later at fruiting stage the plant f or nitrogen estimation 

growth performance and the dry mate Y j d for nitrogen and! 

The soil samples from various sets were 1 Y 9) the growth 

organic matter content. As is evident from t w ^ ight of the shoot 

indicies for shoot length, seed output ^ .Y soils 8 treated with various 

record minimum valnes for plants j*K better growth per ormance is 

proportions of cow dung P ow rnwn ; n soils treated with lorse dung powder, 
observed in the plants that are g the shoot is higher in the plants 

The total percentage nitrogen accumula^d although the nitrogen content 

of ,he soil is higher m horse do^tr«« ^ sho „ any considerable variation 

content of the soil in bo horse dung treated sels helps 

Slivhtlv higher content of nitiogen 
Se better growth of the plants. 

DISCUSSION 

t r revealed that Eupbofbid 

Observations conducted at a numbe during differe nt seasonal 

htlioscopia is capable of § r ° w This ttern 0 f wide distribution on diverse 

conditions almost round the year .. U .P c e of deve loping the requisite 

substrate types suggests that h p . However, the soil j constituents do seem 
qualities for growth in every ne ^ance of the plant. The maximum values 

for the growth indicies employed - tively higher proportion of sand £ 

roots thereby helping a continues and b JPJ confirmed after growth of 

that showed a luxurient growth. T . growing on loamy soils attained 

Z p'attts under cultural cond.»-'. Tg Pcomparatively _ poor growth 

— “I'mai'ly because of ’.he lack of .noislure and nutrients. 

. n q n ;u vvith varied moisture content 
The species was observed _gro w ' mor e'luxurient on moderately i 

ranging from wet to dr V> “ soils showed a better growth in ter "J s , 

soils. The plants growing on such and q. 669 gm respectively) and 

fresh and dry weight °‘ tde ' ' and shoot 2S 9 cm. A significant conelation 

was observed between the from sites with low moisture due 

moisture in the soil. The roots ex £ Unear aild lateral dimensions both 

to a receding water table showed g u In soi i s with high degree o 

for the main tap root as well as tne 
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moisture retentiyity (upto 29.8%) the roots, on the oth»r hand WPro r , 
elongated but the laterals were tufted together in the upper ^ 100 " X 

field observations°^in^as ^much Z^he C< nlam^ e< w * rrigatio ” l e vels supported the 

as also the dry soils. However the Zr of . growth wet 

between two successive irrigation periods or ih “"Z mcreased intervals 
with water for longer duration? FrTntl the S01,S were innundated 

the vegetative as also the reproductive growZ'Zthe ^ intervals enha nced 

calcium content and the S pH^vail ^'Th^ ° n S0lls tliat showed variation in 
range of tolerance for soil calcium and is caDablT'of ^ * that ) s P ec,es has a wide 

resulted in the decrease of the drv ma ?/™n . ^ ? ent in the soil invariably 
period. The plant was observed to absorbZme T" 8 p, ^ flowenn g or fruiting 
soils. Plants raised on soils with highest leveT of V ^ ° m Ca,Cium ric h 
signs of chlorosis in the leaves. Growth in terms'of distinct 

total calcium accumulated in the dants 1 CaIcium ‘ The" 

better growth performance in calcium „„ d •. 1 posits setacea showed a 

signs of calcium deficiency in the same sod abh? 0 'l’ , whlJe Conifer a showed 

capable of growth 0 „ calcta^h ^T ate g Jcium L""-,* is 

be pinpointed as to whether this sintrle ^ P . S0lIs . yet “cannot 

the inherent growth rate and distribution of the S , determinatlve in controlling 

has suggested that the evolution ofnutrienf t P v SpeCieS ’ C,arks °n (1969) 

selection of those individuals that make a lovv^raird 0 " 5 A™ iDV ° lved th « 
supplying mechanism of the system And ! • L d ®™ and on the nutrien 

explains the cause for the wide ran’ae 0 f tclemnr 0 ^ 7 i thi ?' P r0 P ert y that 
species to fit in the various edaph^L^^™ 6 deVel ° Ped by the ^ant 

lybe^f^ a h . pr ° f0Und toflnence on 
m S0 ‘ S ‘ With an increase in the "soil nZ ^ hC hl§her available nitrogen 
i°_P there was a consequent increase in^th^H 111 ^ 161 - < T ontent Prorn 0.360% 
1.785 gm. to 6.904 gm It is for this very reason ht! ° f the P la nt from 

growth on heaps of debris, duna manure Ld dZ • * h ® P iant exhibits luxurient 

observed the growth and distribution of Peril MlSra et ' al * ( 1963 ) also 

as afliced b light bhe 

matter or/and nitrogen in the soil has ? hlgh levels of organic 

- s «sa ir«55 z 'SrlaS 
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i rw\T ntin of the cow dung treated 
more nitrogen. It is precisely because the C/N ^ The higher C/N 

soils, is far higher than that ol the hoi _ S of nitrogen in the soil for 

ratio has been observed to cause the imrn and hence a i mos t no 

first 4-8 weeks of growth (Tisdale and i e son - d w hich results in 

nitrogen is made available to the plants during this peno 

the dimunition of the growth. 

, . c tnlprancG for the various 

E. helioscopia evidently shows a Wldc type of soil. Moreover, 

edaphic constituents and is capable of. ?” Jlhe same size and weight, 

the plant species is able to produce viable seeds ot me media that differ 

irrespective of the extent ol the vegetative g' ^ the cause for its 

in physical and chemical composition T of l the world on soils that 

occurrence as a weed in most oJP‘ d perpetuation of other 

are normally unconducive for the establishment an F v 

plant species. 

SUMMARY 

The wide distribution of this plant speeds ^ ^1^1 ^nd 

tability to occupy diverse substrate types which vary in their 

mechanical composition. 

The pi,™ is capable of Th."^ 

poor soils, showing ai"* f rom calcium rich soils. Higher organic 

-“Clenl SZVSrtt** *cow,h of .he Plan, spec.es. 

The plan, has a wide ” nSe on <>f d Grow.h!' however is^iore 

capable of growth on we as ^ ^ t intervals, while the plants 

pronounced on so. s .h™ a soi|s are stun ,^. A higher sand 

content^ in" .he'snbs.ramm he'lps in be..er growth of .he plan, species. 
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TABLE 3 

Root and shoot growth of E. helioscopia plants in relation to 

available soil moisture. 


S. No. Percentage moisture 

in the soil. 


Av. length/plant 

Root Shoot 


Dry weight (gm) 
Root Shoot 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 


7.9 

12.0 

15.5 

19.8 

23.4 

25.5 

26.9 
29.8 


13.2 cm 
15.7 cm 
15.9 cm 

17 6 cm 

19.5 cm 
15.9 cm 

12.5 cm 
10.4 cm 


15.7 cm 

18.2 cm 

19.3 cm 
22.5 cm 

26.2 cm 

23.7 cm 

26.9 cm 

15.9 cm 


0.156 

0.189 

0.199 

0.210 

0.229 

0.230 

0.209 

0.176 


0.869, 

0.912 

1.015 

1.210 

1.338 

1.129 

1.230 

0.989 




TABLE 4 

j i. • nlantc at various sites in relation to soil 

Growth of E. helioscopia plants at 

exchangeable calcium. 


S 


Percentage 

No. Study site soil calcium 


Av dry weight/plant Percent plant calcium 
Summer Winter form Summer Winter 


I. 

Campus 

II. 

Shalimar 

III. 

Lai Bagh 

IV. 

Pampore 

V. 

Baramulla 

VI. 

Harwan 

VII. 

Sopore 

VIII. 

Shankrachar 

IX. 

Tangamarg 

X. 

River bank 


2.210 

0.795 gm 

0.934 

0.915 gm 

1.312 

0.176 gm 

7.617 

0.409 gm 

1.021 

0.769 gm 

3.781 

0.305 gm 

0.812 

0.421 gm 

1.871 

0.428 gm 

0.510 

0.108 gm 

2.510 

0.434 gm 


9.962 gm 

2.01 

2.565 gm 

• 0,97 

1.722 gm 

0.99 

2.494 gm 

2.51 

2.539 gm 

0.89 

0.469 gm 

2.01 

1.785 gm 

0.31 

3.904 gm 

0.85 

2.725 gm 

0.85 

2.778 gm 

1.13 



2.04 
3.55 
1.20 
2.01 
0.86 
0 95 
1.01 
1.29 
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TABLE 5 


Growth of E. 



Study site 


4 W 

I* Campus 


II. 


Shalimar 


III. Lai Bagh 


* r 

Vf. Pampore 


V. Tangma 


V L Harwan 


r g 


VII, Sopo 


im* t. 

re 


VIII. Shankrachar 


IX. Baramulla 


IX. River bank 


ia plants in relation to soil organic matter. 


Percentage of soil 

Organic Nitrogen 
Matter 


2.980 0.315 


Plant 

form 


Dry weight Ratio 
per plant shoot/root, 

(g m ) dry weight 



SF 


0 795 


2.993 0.098 


WF 9.982 


SF 


0.915 


0 39’1 0.211 


WF 2.564 


0.120 


SF 

WF 

SF 


3.050 0.212 


0.176 
1.722 
0.109 
WF 0.494 


SF 


0.108 


7.7 

24.7 
17.0 
15.1 

8.3 

6.4 

1.5 
2.4 

8.7 


Percent 
en 

Plant. 



1.301 

2.106 

0.982 

4.580 

2.435 

3.205 

0.431 

4.980 

1.347 


2.430 

0.025 

WF 

SF 

h 

1.799 
0.305 

19.9 

8.5 

0.957 

0.995 

0’360 

0.189 

' WF 
SF 

0.469 

0.421 

10.9 

4.5 

1.832 

1.232 

i no i 



WF 

1.785 

1.9 

6.230 

0.336 

SF 

1 

0.425 

J# 

13.2 

I » U 4 1 

2.358 

k < ** 

2.974 

0.157 

WF 

SF 

6,904 
1.590 

15.0 

5.9 

5.251 

2 20fi 

^ ^ k 

2.892 

0.259 

\VF 

sF 

2.725 

0.434 

14.5 

12.4 

2.010 
2 063 



WF 

2,778 

14.2 

3.589 

r form; 

WF = ’ 

* JIl 

Winter 

form. 
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m soiis ,reated with —<«* - 


S. No. Growth Indicies Control 


1 . 


2. Seed output/ plant 


3. 


99±8 


Dry weight shoot (gm) 0.382 


%Organic matter soil 2.1 


5. %soil nitrogen 


0.231 


6* %Nitrogen 
shoot 


0.651 


Culture 


sets 



I 

II 

III 


Dung 





type 

1.3 20.8±2.0 16.4±3.2 15.7±1.7 

Cow 

23.2±3.2 27.9±4.7 31.8±2.3 

Horse 

68.0±5.0 42.0±9.0 28.0±7.0 

Cow 

100. ±5.0 

132.0± 11,1 

186.0±23.0 

Horse 

0.285 

0.242 

0.201 


Cow 

0.295 

0.476 

0.534 


Horse 

4.6 

6.8 

10.2 


Cow 

5.6 

8.9 

12.4 

Horse 

0.486 

1.7 

4.2 

Cow 

3.4 

4.5 

5.3 

i orse 

0.751 

0.541 

0.301 

Cow 

0.741 

0.895 

1.234 

Horse 


Studies on the food and seasonal variation in four fishes 

of Kashmir Valley 

N. A. Jan and S. M. Das 

Post Graduate Department of Zoology, 

Kashmir University} 

INTRODUCTORY AND HISTORICAL 

Detailed studies on the food of some fishes in Kashmir was started by 
the authors in 1970. In the present communication, the annual . . 

each species. Morphological changes in their alimentary canal m 

which "deals with the food and feeding habits o,mn« » ** 

?he qualitative and quantitative estimation on food of eight fishes n> Kashmtr. 

EfliSrinir o rsrgJ'T&fZ ~ 

r i__ ( 1Q4Q1 studied the cuit contents of fishes of America and obser- 
Lagler (ly^) stuaiea g ‘ f , . (he ut 0 f fishes. 

\it>A a correlation between tlie natural food and tne 1 . ® .1 r „ tp 

Sehaperclaus (1933) ‘?ee°ding offishes 

SHtoilw'avaiiibiity factor. Fish (1965) also gave 
feeding relationship in the Newzealand Tiout. 

Hora (1943) observed that there is selective feeding in «*e>. Pdl«y 
(1951) studied the food and feeding habits of gr.y ”“"' .'“"^, 9 ^ 58 ) made 

fishes according .0 nature of food ...take Ka|ioor (191») 'wotted 

and feeding habits of II a /ego al i j» JX 940) feeding habits 

of some common fislies of Punjab. Nagar and Mohd (1961) stuqi||| ■ H 
and alimentary canal of Mugil corsula. 


Gut length Body length 


SEASONAL VARIATIONS IN FOOD OF KASHMIR FISHES 

material and methods 
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Fishes were collected at a fixed time in the Dal lak P ■ \ . 

the authors by means of hand net and cast nets once n shm,r) h V 
The fishes were weighed and total and standard t \t 01 twice a wee k- 

the time and locality of the catch. The abdomen "of , recorded > WIth 

and the gut was removed and measured. The^ta^ ‘^ Wa , S opened 

was also recorded. The alimentary canal was opened and SedV iS 
water and contents preserved in 5% formaldehvdp Tl,„ i ” • distilled 
method was used for amount of annual food int t vo umetric estimation 

and of Hynes (1950) me,hod .a, 3 “ Z 'T' 1 "®’ , P<,in,s 

Seduewick’s counter. The fishes studied were 3 WdS W ‘ td the le P ot 

Cyprinus carpio communis. Linn. 

Schizothorax niger , Heckel 
Crossocheilus latius punjabansis. 
liotia birdi Chowdhury 

OBSERVATIONS 

Amongst the fishes studied Crossocheilus Inti,,* u^a i 

the shortest gut was in Bolia birdi a' como red ,n .V- ^ngest gut, while 

annual food of Both birdi revealed rtat “hTfish is mosdv '" S ‘^ The 
a, the food intake was mainly of“ 1 Ii"e ' carnivorous ,n nature 

pseference for both the types of food Th ’ , rosrocketlus having equal 

SsholTtbn'r“ m “"“ was about 57 

shorter gut than the heS^f Mb‘“ITS ‘jS.” mueh 

TABLE I 

Showing the relation between gut length and the body length in mm. 

Cyprinus carpio | ™ m 

Communis 


Schizothorax niger Crossocheilus latius Botia birdi 


o m o o o m 

JO — ^ tO ©3 01 
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a definite^petiodhckv f ' h r % fo ° d . of ' he! ' fi shes show that there is 

also obtrved by Neilf Joss'; aV AnL abm ,V°l' f ” d ma,erial ”■ -ature as’ 

availability facto,. T 1 bit, ’’ f" ( ' 9 r 41 ' 42 '. which the V ^led as the 

upon a definite season of llif. percen a , ge ava ilable food in nature depends 

growth cycles Each food !> at W ! en conditions are favourable for the 

ycies. Each food constituent has a definite growth peak. The highest 


m 
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growth peak of zooplankton being in the months^ April, May^and^ August, 

September ; while in case of phytoplan to r T u i y August while that 

highest available insect larvae were m the c„ ntem ber and it was observed 

of hydrophytes, it -s the months of May a^d S eptember^ ^ ^ 

that during these months fishes had the max 
almost gorged. 


c u- u w os observed was the change or the 

One more important factor wh c when the gennds were in 

slackness in intake of food during diapause in gonads of fishes, 

mature conditio,.., Das (1964) reported. WmM. < foo S d . intake . 

A number of factors were responsible for the slackness 


1 Some ««.U ge^sTssened'dul 

to the enlargement of gonads. 3. 1 . 8 * j a]so observed that 

during the breeding season locomotion was a b P ecause some fishes are 

period thereby hamphaers, the natural mode oi teed ng,^ ^ days 0 f 

sight feeders and fast swimmers. Dut mg r y fishes were only £ to \ 

bid weather it was observed that stomachs of m ^fi h w are sight 

full, due to the reason that the fishes like i. niger ana 

and taste feeders. 


Das and Moi.ra (1995) ha. also ob«rv.d 'he seasonal 
of some fishes of India; Man (1930), Hi ( ^ {n Kashm ir as per to 

many others have also observe 1 m observe the seasonal fluctuations 

authors knowledge no attempt has been made to oos 

in the food of fishes. 


In the months of March to April and July to September the stomachs 
were more than 3/4 full and feeding was brisk. 


In the case of Botia birdi whichJs a^^Cnd'’ January f’ whfieTh” 

maximum fullness of stomach was dunng^the mo \ h&t B tia of 

when the insect larvae were «> a j" n< jj““’ waterl G f Kashmir it is omnivorous. 
Dal lake is carnivorous, where as in other waters oi 


Schizothorax niger is a typical herbl ^°[j* jn Comparatively clean waters, 
fine macrophytes and plankton algae and dwells ^ eii C0 ™P ar ^ e Ve max i rau m feed- 

After assessing the animal average ee , October Feeding was minimum 

f„g curve was during the months of July “ ° c ‘f e J as lo „ S as 35%. The 

during December, January and Maici , there is a consequent change 

fob u migratory. during spawmng = and ^''ding. In Dal Lake the 

ShSJJ2 f-lS-Stne bas t n C np r basin the Tel M **■ 

-VtSnn algae are a, the p»k. 

rail G „ oao ri 


Cyprinus carpio communh is a ^^^^^Czooplankton 08 !rot°ifers), and 

1 b0,wro ot 



SEASONAL VARIATIONS IN FOOD OF KASHMIR FISHES ]05 

the substratum The nature of its diet varies. The fish is able to take anv sort 
of food available in the lake, as also broken maize and cooked rice thrown bv 

»4 ™ k or u Si J „r ary d May r June - 

of August to October, beiug a, high l ta fc 

TABLE II 

Showing the animal and plant food ratio in the fishes. 


Species 

Cyprinus carpio communis 
Crossocheilus latius 
Schizothorax niger 
Botia birdi 


Plant food% 

57 

54 

61 

30 


Animal food% 

34 

41 

33 5 
62 


Mlse 

9 

5 

5.5 

8 


Since the composition of the food varies in th» year . , . 

component has get its maximum peak at a certain V , d h food 

the food was calculated for all ftw JT' assesment of 

period) and as high as 90»/ durL ummer DuX < bein S 

was only 20-22% being its spawning season. ing ™ 0nthsof Ma V and June it 

SUMMARY 

a -** n ^ 0Ur s P ec ‘ es of Kashmir fishes, while calculating tr. i 

feed, it was found that Botia birdi was carnivnm,,! u . g ' he annual 

rcfci» h r„fi„r; te „h f e; a 

“ ih ° r * “ ^ length JZ'" “ 

length. C Z° C Zi!:;^Z Wghfy'coiled'T C ° m P ared its 

omnivore (Da, , ate)> „ ith 8 variable peat TSlFt* The 
feeding mainly on plankton algae and zooplanktom g ' ‘ * Surface 

. r .typhus carpio communis a voracious herhivnr. -.u ,• , 

Jts food. The alimentary canal is Cer ZT’r W1 * 1,U e S P* C '^Y in 

IS capacious, thick and muscular, and Sot much •/T 5 ' i e " 5,h ' but ■< 

amounts of D. O. M. besides the avaiUble fold the S«. T 

Ingests platt",!^ XlTnkfrildTuetatpIm'T ”° de i° f fe<:din? ' 

thereby 1 introthtdtig ^ ‘ pS 

of fishe, T t, an tked f0 °o d „,, e tt3 £”* ad f “'< »Peciem«. of these four sp^ie, 

widening of food spectra. The nresent bat ^‘ th . the g rowt h of size there is 
shows ecological change in diet P contribution confirms this and also 


body 
is an 
feeder 
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Cyprinus Carpio communis 



MONTHS 



Schizothorax niger 
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a) Relation between Gut and Body length of B B=Botia birdi 
S N=Schizothorax niger C C C=Cyprinus carpio communis 
C L=Crossocheilus latius punjabensis 

b! Plate l-IV showing seasonal fluctuations in food of adult fishes by (|o|tiW 
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On a new species of Eocyzicus : Eocyzicus wulari 

(Conchostraca, Cyaicidas, Crustaces) 

S. M. Das & S. Akhthar 
Post- graduate Department of Zoology 

University of Kashmir , Srimgar, 

and No ,h ' Ue 

till now. This species is quite different f 7 H S® COrd t ed * froni Kas hmir up 

recorded from other parts of the world 'd™ 1 ° l s,,< cies w hich have bfeen 

Male : (length of body ! 2 0-5 2 mm) ^ Y ^ haVe been reCOrded here: 

margin of^S Kraigh?* shelf b °“l n 1 ??* and dc ? rsal 

and being devoid of shell nits* Rn t °* p vided with 11-12 growth lines, 

Posterior angle of rostrum is siiVhtlv mT d . spatu ate » broad and truncate, 
of rostrum are nearly parallel to each" mher "(dlle' 

»’ s^, h ; a „ d d a sha " ow occipi,ai -**■ fhe *i£S 

providad^witr'S'y cLteTf ° f 14 lbb “ 

are present on anterior margin and are smooth ft 4 ^ .'.numerous spines 
which are markedly asymmetrical and i T. e SOn 1S P r °vided with claws, 

alternating with each other, furcal claw h as . 8 longer and 4 shorter) 

(prehensile leg)T,mol end P? ent °" «)• The first "hand" 

with proxinal “cup”: and digitiform‘ ^ C ' th ,“ mb is broad > «>l«ceou> 

hand claw is neariy SSK* •*".*?, lo " 8 “ ,bumb - The 2nd 

y a nr ana the thumb is similar to that of 1st hand. 

The length of different 
elson 2.4 mm ; Telson claw 
1st hand 1.0 mm ; 2nd hand 


parts are 
1.6 mm ; 
1.0 mm. 


Furcal claw 1.4 mm; 


Remarks 


■» North America and India The foir ~ ■ P T “• tnown hf four «P«*» 

•Pecies seem quite S“e„, i„ XT" W " b tbe ab ° v * s P ecies . d» Pr«e„< 

4 amerent ,n all characters, except E. hutckinsoni In E. 
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hutchinsoni and the present species has a shght similarity : (1) The dorsal 

margin of the shell is straight of unbone is slightly prominant. ( J 

is 14 bled and antenna is 12-14 jointed. The difference is m growth 1 me^ 

In E. hutchinsoni, there are 15 lines; Rostrum is sharply acute , pos es g 

is rounded. Telson claw is with 14 smooth unequal denticles and 

is with 7 plumose setae. While in our species rostrum » *P a ‘ u ® te 

anterior angle is slightly pointed. Telson claw is prov de ^ 8 a £} ennule 

setie E dimieti has 14-16 growth lines the telson claw has 12 den ’ 

is 2/3 the fongth of antennae. In B. cornarn 20-22 growth lm« are preset^ 

antennule is 3/4 the length of antenna ; ana telson ckw ha 1 -17 «**• 

E. ditcrrana has 14-16 growth lines; plumose setae. It ts concluded, » 

present species is different from the above mentioned species, it is theretore 

erected as a new species. 

Eocyziicus wulari n.sp. Locality: Wular Lake. 
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A preliminary report on the occurrence nf * 

and soil nematodes in the Jammu a v* i! • parasrtlc 

IQe Jammu and Kashmir State. 


Rajesh Mahajan*, 

Helminthological Laboratory , Post Graduate Department 

University of Kashmir, Srinagar 


°f Zoology, 


Reports on plant parasitic and soil nPm ,, n A ■ r 
have been few and far between Khan anrl Q'jj J ammu and Kashmir 

laterale from 'Srinagar. Mehta "and (19 f ; described 

genus Neclobocriconema. Siddiqi (1963) desrr Kp/V/ an ^ er , red 11 t0 their new 
around the roots of Salix babvlonica in c ■ ° O^chorhynchus rugosus from 
Pratylenchoides crenicauda Winslow 1958 from^ft^’ J aira JP ur i ( 964) recorded 

Thor„ e . Ja S PU and'«*• ^a”, 1880) 

^ ! , ad (j 97 J) recorded Hirschmamielta „,ia, tsokwede?’ IBSqTt'' M Vl ur 
H H mummt., (Das. 1960) Luc and Good™ IBM r“ C an , d Go ° d 'y, 

from around .he roots of a loca, cu.tivar 

was .hought^worthw^ne^o^'surve^the^ocii^e^* 0 } b % " 0ps b >’ Parasites, it 
state of Jammu and Kashmir and hence the n ° f tb ? Se nematod es in the 
spanned the period from July, 1968 to FebruaV^^and Under , taken \ l1 

64 species belonging to 44 genera of nlan/ dun "? t,ie course of this survey. 

Genus re D 0rd / d ' w'‘ u these ’ 21 s Pectes a^T^nerl^Je' & T**-^ 

Detailed results of ,heTr'vey ar" bS '° r ,h ' first ,ima in r "<«a' 

Ihe nematodes found, including the hosts investinamd Ch ' ck lis, s of 

^re given bejovv. ° 3-nd the localties covered 


Present address: Deptt. of Horticulture, Punjab Agri 



University, Ludhiana. 
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Plant parasitic and soil nematodes recorde<i|j^ 

+ Tylenchus kashmirensis 
Basiria haki 
+ + B . tritici 

B . graminophila Siddiqi,. 1959 
B . kashmirensis Jairajpuri, 1065 
Psilenchus sp. 

T richotylenchus sp. 

Tylenchorhynchus kashmirensis - ' * 

-f 4 - r. haki ' * 

Quinisulcius himalayanus ■ ’ “ ’ ^ 

+ Pratylenchus fotedari 

P. vulnus Allen and Jensen, 1951 
P. Pseudobratensis Seinhorst, 1968 

Hirschmanniella oryzae (Soluvedel, 1889) Luc and Coodey, 1963 
Pratylenchoides crenicauda Winslow, 195 > 

RotylencIndus sp. 

•-t)- Scutellonema petersi 
-j- Helicotylenchus fotedari 
+ # graminophilus 
.+ //. haki 
+ //. jammuensis 

+ H. himalayai ■ 

//. orientalis , , ! 1 

//. sheri 
+ i/. steineri 
rh H. zabarvanensis 

H. indicus Siddiqi, 1963 
Hoplolaimus indicus Slier, 1963 

Fotedaria n. gen. 

+ Nothotylenchus srinagarensis 
+ Boleodorus cynodoni . 

4- Criconema variasquantota foledan . 10f ;o v ^ L t R a ski 1971 

H'olohovmnema lateral, (Khan and S.dd.q., 1963) Mehta and Ra.k,, 19/1 

Crossonema punici (Edward et al, 19 ) 

Criconctnoides kashmiTensis ^ , 

C. macrodorum Taylor, 19o6 
C. muiabelis Taylor, 1936 
C. nainitalense Edward and Misra, 19M, 

Hemicycliophora rnicheli . 

Chronopleclus avalvatus n. gen. 

Eminensia ornatus n. g en - 
. Aphelenchus sp. 

Aphelenchoides sp. 

Acrobeloides sp. 

^ . Pteclus sp. I 

* vl;r J Chronogaster sp. 

Monhystera sp.________ 

-4- Indicates the soecies considered by the author as new. 

+ Indicates tne , : on _F 0 t e dar and Mahasan. 

+ + Soecies under publication 

+ + H- Species under publication-Mahaja.i. 


J. Pi j 








REPORT ON PUNT NEMATODES IN KASHMIR 


w 


1845 



Dorylaimus stagnalis Dujardin, 

Eudorylaimus sp. 9 

JVeodorylaimus sp. 

Aygolaimus sp. 

Leptonchus sp. 

Thornenema sp. 

Pungentus juglensi 
Discolaimoides indicum 
Longidorus sp. 

+ Dorylaimoides sp, 

Mononchus sp. 

Prionchulus sp. 

Alaimus sp. 

Amphidelus sp. 

Mermis sp. 

List of localities covered during the survey 

Kreshnora A P"T r fnantnag Duksum Gulmar- 
Sadarkot Bandipora, Saidakadal, SrYna^r s£ n t ? gh P °^ Pam P° re 
Watlab, Bandipora Yusmar^. .Jammu University Campus/ Srinagar 


Gaoribal Kokarnag 


Achras sapota 
Brassica compestris 
B- 0. capitaia 
Crocus sativus 
Citrus reticulata 
C. auraniifolia 
Capsicum fruitescens 
Caucus carrota 
I'nohotrya japonica 
Fusella 

Hehanthus anus 
Jasminum ojjicianale 
Lite hi chine ns is 
Mains sylvestrss 
Musa parodisiaca 
Pisum sotivum 
Psidium guajava 
P- drmenica 
Byrus communis 
Rosa domestica 
Spitiacea oleracea 
^ dielongena 
t hymns serphyIleum 
Trifolium ripens 
Vitis vinifera 


List of plants investigated 

Ji 

Allium cepa 
B. oleracea 

B . rapa 

Cynodon dactylon 

C. sinensis 
C. grandis 
Carica papya 
Funkia sp. 

Jugleus regia 

Lycospersicon aesculentum 

Mangifera indica 
Moss sp. 

Punica granulatum 
Prunus persica 
P- domestica 
Poa annulata 
Raphanus sativus 
Solanum tuberosum 
Tnticum aestivum 
T . alexandrinum 
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Ob a new species of the genus Tylenchorhynchus 1913 

(Nematoda : Tylenchorhynchidae) from Kashmir, India* 

D. N. Fotedfcr & R, Mahajan* 

Helminthology Laboratory, Post Graduate Department of Zoology, 

University of Kashmir, Srinagar. 

Six females belonging to the nematode genus Tylenchorhynohus Cobb,1913 

were isolated from around the roots of a local cultivar (Hak) oTJjmjJ 
olerac'a in Srinagar. On examination these were considered to constitute 

species and are described as such herein. 

All measurements and illustrations were made from ^erine mounted 

sperimens. The slide numbers refer to the 
Post Graduate Department of Zoology, University of Kashmir. 

tylenchorhynchus haki n. sp. 

(Fig. A-C) 

Female (5 Paratypes) : L : 0.55-0.63 mm; a 

Holotype Female : I* : 0.58 mm; a : 29, b 

Stylet 18 m. 

Position of female on death slightly arcuate. Lateral field made up of 
four incisures Longitudinal striations absent. 

Head -unh and b a " n a"tob?toi'i C 

weakly developed. Stylet 18 u 1 *, . en d 0 f basal bulb. Excretary 

p“!e SSSr« I 8 r“»m , an.«i.r g end. Hemizenid two annules across and 
focated immediately in front ol the excreta.y pore. 

v , , a _ transverse slit. Tail conical, about the anal body widths long, 
made up^f 14-20 annules, tapering to a subspherical, smoot teiminus. 

Rectum distinct. Post anal extension of intestine present, less than one 

b, the iunlor aetho, .nd _ e^b, .he Unirersit, 
. P^td,.Vs r DeVS'Hert'cuUd-e, Puniab AgrlcuUara, Unl»ers«». Ludhiana 


: 26-33; b : 5.0-5.9; c : 20-27; 

16-18 u. 

: 5.3; c : 21; V : 26 o6.5 24 ; 
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Not fouud, 

Holotype : Female; slide no. PNlTvhnrh \c 

Paratype : 5 females; slide no ^PNIT^Im? R 
Host • From around the roots of » i J . )Un t cho l 7 ~ 8 - 
Locality: Rajbagh, Srinagar. cultivar (Hak) 


of Brassica oleracea 


RELATIONSHIPS 


rounded and 
striae and the 


!nr ,«r 

presence of the post anal extension of intestine. lon § ltudinal 

The present form, when compared with th* ■ ■ 

lftwo S ’ c ? m i? c,ose to T. enm.'colas Allen 1955 t m f X '!u" S species of the 
1959 and T. canalis Thorne and Malek 1 9S8 I Z ' °f Sldd # and Bas ^ 

having three l.p annules and possesing a smal er T T ‘ mmecotu * in 

the basal oesophageal bulb and the presence of d ? y th ! Intestine overlapping. 
It resembles T. canalis in the intestine overlanL P extensi °n of intestine 

and tne presence of a post anal extension of in ^- K 35 " 1 oeso P ha geal bulb 
from the same by the number of lip and tail annuH^ 030 ^ d ' fferentia,ed 

SUMMARY 

. Tylenchorhynchus haki n sd is rhVl.w- u 

continuous head with three annides 18 ,. ? be , cause of its rounded and 

posterior end of basal bulb and a’tail with ^20^nnulS^ 6 ° Verlappin S the 
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Fig. A-G '• Tylenchorhynchus haki 

Fig. A : Anterior end. 

5 • Head end. 

Fig. C : Tail 

° The scale in the figures 


n. sp. 
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On the Presence of Corpuscles of Stannius In some 

Kashmir fishes 

L. Koul 

Department of Zoology, 

Government College Udhampur. (J & K 

INTRODUCTION 

are usually present in thT poster^f 1 r^on of'the C0 ' puscles of stannius 

tigated but their exact function has not been expJaS aT^ ^ 

the first °f stannius in Kashmir fishes is 

The fis ^ es investi gated are: 

1 ochizothorax esocinus (Hechelj 

II Or emus plagmtomous (Heckel) 

III Oypnnus carpio specularis Linn. 

IV Botia birdi Choudhury 

V Giyptothorax kashmirensis Hora 

material and methods 

Sopore, Baramulla, Dal Lakt and from^some.MI Ip** Je !? ,, £ n at . Srina gar 

formalin for hardening. Later ? kidnevs wpro n6yS an< l then P reserved in 5% 
stannius observed. Bouin’s fixative was used foTT^ ^ the , COr P UScles of 

^ C “ 5 micro " s ">» *nd stained in 

OBSERVATIONS 

Utf l Sekizothorax esocinus (Heckel) 

the dorsal Surface, T^cbse a proxTmi t t y ofTretera °' f St ^ ams Were observed on 
kidneys (Fig. 1A). They are comoosoH tcrs> ’ n . the porterior part of the 

over by a fibrous capsule (Fig. IF) o I0U P J °f low columnar cells covered 
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II Oreinus plagiostomus (Heckel) 

Two assymetrically placed corpuscles of stannius, in close / 

ureters, were observed as small white bodies in the posterior part of the 

kidneys on the dorsal surface (Fig. IB). 


Ill Cyprims carpio specularis Linn. 

Two corpuscles of stannius were observed 
in the posterior narrow region of the kidneys on 


lying inner to the ureters, 
the dorsal surface (Fig. IC). 


were 

They 


obrerved as small structures in the 
were seen to lie in close proximity 


IV Botia birdi Choudhury 

A pair of corpuscles of stannius 
posterior dorsal part of fused kidneys, 
of ureters (Fig. ID). 

V Glyptothorax kashmirensis Hora 

A na!r nf corDUscles of stannius were observed as white spherical 
A pair ox co p r j kidneys They were observed to 

bodies in the posterior region of the fused kidneys, iney 

lie more or less laterally (Fig. IE). 

DISCUSSION 

"tj na<^ and Hickman and Trump (1969) have referred to the 

of" coSes of stannius in teleosts. Hoar (1957) has observed that 

they are usually presen asa pan- in a l! fishes studied 

X! tn — 1 “ 

Ghpthorax kathmirensis. 

Garrett (1942) has suggested that they are| ^moiogous Mulleritm 

ducts of Elasmobranchu cb iJi and Holes,ei. While 

they have evolved qu • dg their functions still remain unexplained, 

they appear 10 be en ^ 8 1 19431 have shown that there is no relation- 

Fundulus by Pickford (1953) nQ relationship between pituitary and 

(1954) have also s own f 1969) writes “the fuuction of corpuscles ol 

the corpuscles of stannius^ CopM^) wn ^ although it 

stannius is obscure and no hormone 

does have the appearence of an endocune 0 

SUMM ARY 

,. fiches from Kashmir have revealed that 

The present studies on fi' ^ f white spherical bodies on the dorsal 

corpuscles of stannius are presen laterally in Glyptothorax Kashmirensis 

side of kidneys. They ^ placedmore^ ^ they are etri 

while they are symmett ical y f . f h structures remains obscure and 

cal in Oreinus plagistomous. The function 

unexplained to date. 


Callamand, O. 

Copp, D. H. 
Garrett, F. D. 

Hickmann, C. 1\ 
Trump, B. F. 

Hoar, W. S, 

Koul, B. L. 

Pick ford , G. E. 

Rasquin, P. and 
Rosenbloom, L. 
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Fig I A Corpuscles of stannius 
Fig I F Cells of corpuscles of 
Fig I B Corpuscles of stannius 

Fig I C Corpuscles of stannius 

Fig I D Corpuscles of stannius 

Fig I E Corpuscles of stannius 


of Schizothorax esocinus 
stannius of Schizothorax esocinus 
of Oreinus plagiostomous 
of Cyprims carpio specularis 
of Botia birdi 

of Glypiothorax kashmirensis 















A Review of the Genera In Pleurogenetlnae Looss, 1899 

(Trematoda : I ecithodriidae) 



N. Fotedar 

Professor of ^oolog y. 


lty of Kashmir, Srinagar, India. 


A new trematode, Pleurorchis ncn*; „„ 

Lecithodendriidae and suhfam^ PW n £ e ^ nov •««*«■ the family 

m Kashmir by the author in 1970 and its brief He ^ from B "f° « 

the proceedings of the 57th Session of Indian W P n° n ' vas P ub |ished in 
description of this parasite, other genera in pi 0 nc . e Congress, Besides the 
present paper. ’ gCnera in Ple urogenetinae are reviewed in the 

PLEUORCHIS NENEI Fotedar, 1970 

DESCRIPTION 

Body broadly oval ; anterior third r>f i 
suckers well developed and more or less eoual • y c ? v f ed with minute spines ; 

AUted, p,equatorial and®pre-aSular^ caeca 

ladder Y-shaped with short median stem. y pore term i na i an d excretory 

level ° f acetabuIam J Posterior 1 " testis'may p^sSfy reach tSf* ° ther ° n right 

anterior margin of acetabulum; seminfl vesicle^' ly . anterior » the level of 
margin at the level of anterior margin of a"e^bulum marSina1, ,eft b ° dy 

in fore b3y, vitelline * vitellaria 

some coils extend to fori body distal co l aTI H m , P ost ’ aceta bular region, 

** eg * s oval, light to darkbrowu in olo^ S a '° ng ,eft $ide ° f 


MEASUREMENTS : (in microns) 
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100-120x80-90 ; Posterior testis : 10D-14( X 90-105 ; Cirrus sac : ’ 

uva.y : 80-100x70-90; Vitelline follicles: 40-50x20-31 ; Eggs: 1^-25X9-1 - 

DISCUSSION 

From those of the genera in Pleurogenetinae with short caeca the present 
form differs in having both the testes on right side. Like the presen form 
two other genera, Candidolrema Dollfus, 1951 and Ganeo Klein 1905, al 
obliquely placed testes, one behind the other on nght side. Both these genera 

otherwise differ widely from the present form in hav ' n g'° n S . [ 

in the position of genital pore and ovary. From Gan.o, w ™ ch p S , iff 
regarded P here as a member of Pleurogenetinae, the present form further differs 

in & having a true cirrus sac and pre-testicular ovary. 

The intestinal caeca in the present form are short pre-acetabular and 
pre-equatorial. From such genera in Pleurogenetinae with short , 

present form shows the following differences : 

From Cr ptotropa Strand, 1928 and Cephalouterina Senger and Macy 1953 the 

and^from \oxogeniS Stafford, 1905 in the position of vhellam ^and tastes attd Shape 

f : : n the oosition of testes, ovary, vitellana, cirrus sac and gemt i 

porT and shape of excretory vesicle, and from Pleurogenoides Travassos, 1921 i 
Fn the position of gonads, genital pore and extent of tirrus sac. 

D the differences in the position of various organs, the present 

-i-ff 6S1 n the relative length of intestinal caeca from the genera P leuro f^ 
tZ 18%. ^ U. Cabe„ r o and Brayo, 1949. 

toZgJula Ka», 1945 and Mikrmrchi, Srivastava. 1934. 
of genital pe, position of testes and vi tel la n a and re I at we length^ ° 

terras. z — - 

in the shape of excretory vesicle. 

of these differences the present form cannot be assigned 
v of the "Sting genera in Pleuiog.netinae and is accordingly regarded 
constitute ^a dis.ic," species, placed under a new genus, Plm.nhu. 

Genera in Pk “ r . 0 * e “*‘;“ en L e ^ S ^ Pleurogenetinae which do not find 

their right place under this sub-famry J1 re vised diagnosis ot 

subfamiTies in LedUtodendntdae. « in V the subfamily , including 

such genera also retain only those geneta in 

K“gS- wh5 have a ntatgina. or submarginai genital pore. 


to 

to 
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Genus Basantisia Pande, 1938 from 

Pleurogenetinae. Neiland (1951; followed p. i fcvian , host » vvas placed under 
same subfamily. 'Yamagmi (1958 >'■» genus in ,he 

this genus. Skarbilovich (1948) referied ,v ’ ? eVV *“ b &“»ly Basantisiinae for 
1943 and subfamily Gyrabascinae Macv iqq's p“ be . Llmatulea Skarbilovich, 
shaped cirrus pouch, submedian gemtal 'mrp rj™ has a horse-shoe 
testes in posterior half of body aud* viteLrin ° d , acetabulum > symmetrical 
the testes behind acetabular level I„ v ; * r g ‘ ou P ed immediately in front of 
cannot be assigned to Pieurooenetinae V™ these peculiar feature Basantisia 

is not found to be its correct subfamily 3 P ^P° Sed by Skarb i |o vi c h for Basantisia, 
Gyrobascinae, as rightly emended by Y kXndWlQ^,v ncluded * n thesubf amily 
cirrus pouch. Basantisia has a cirrus nm.A j i are those with no 

to Gyrobascinae. P ° uca and he oce it cannot be referred 

Genus A'ldcyclld Neilund 19^1 r • 

by its author in pleurogenednae. ’ NeHand 0 h ° St ’ , bas 156,3,1 Placed 

genus Leyogommus Gynezinskaia. ]947 PP ear s to have missed the 

or less similar to those of MalvJ* features of which are more 

acetabular, post-testicular, post-equatorial T g °' tmus > llke macyella, has post- 

genera ovary is slightly ,„Ld aid ?™ at ed fa a S P ° r '- ^ 

(.958) differentiates (he “te t-‘T ^ 

level in MacyHla VaLgmi “p ears “ pto JKt 

MacyeUa in which caeca cannot be seen beyond te tes Y ^ ^ fi " ure of 

C01S , N f dand has clearly mentioned the course r ° n . acc i °“ nt of uterine 
words : ‘The oesophagus extends from the nharvn/ a | f m Mac ^ e!la iri these 

and posteriorly past the testes, which they may ^r m? ^ C ° U,Se latera lly 
posterior part of the body. The end of the C eca were ;° V ^ lap ’ int0 ‘he 

regarded heie as • ~ C12JMZI hl'sTprt^. M “ ydL 



Pleurorchis nenei Fotedar, 1970, Ventral 


view. 
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Both, Leyogonimus and Macyella, have been placed by Yamagnti (1958) 
in the subfamily Leyogoniminae Dollfus. 1951. This appear s to be hardh 
necessary. Marginal genital pore in post-equatorial level is also r 
Brandesia Stossieh, 1899, which is included in Pleurogenetinae by \ 

iucludina Yamaauti. Moreover, there are several species in the subla y 
Pleurogenetinae Ihich show gradual shifting of genital pore, being placed at 

II, FigS. 1*8) Pleurogenetinae is, therefore, conside^ed^h§jie^^a^i 
subfamily for Leyogonimus. 

The genera Mosesia Travassos, 1928 from an avian host *** M*™£ 

o Pleurosen tinae by Neiland (1951) Skarbilovieh (1948) refer, both there 
lenera to* Lecithodendriinae Loosr, 1902, tribe Phoneropsolea Skarb.lov.ch 1943. 
Tn Mosesia o-enital T^ore is submedian and intercaecal, and tes es are , . 
bodfln Phaneropsolus genital pore in median, located at or immediately behind 

Yamaguti has^ rightly assigned these to Phaneropsolinae Mehra, 1935. 



j • r pipiiroffenetinae reproduced to show relative 

rrom fore body ,o 

hind body. /t ..net 18981 12) Mehraorchis ranarum Srivas- 

Figs (1) Pleurogenoides tener ( pieutogenes lobatus Ozaki, 

tava, 1934, (3) Pleurogaies c 1930 (6) PUurorchis neni Fotedar, 1970 

1928, (5) Prosotocus fu ^m polyoon (Braun, 1902). 

(7) Brandesia lurgula (Lrandes, & 
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Limatulum Travassos, 1921 and Stunkard > 1938, 

reptilian hosts differ from ofher ge ner a S? P fTubangui, 1928 from 
ters in having median or submedian <r* •» euro § enetlnae among other charac- 

refers these genera also to Pleurogenetinae " 1 Ya P ° re ‘- W j’ Je . Nei!and wrongly 
them in one or the other subfamily of , Ska , i ; bilovich place 

tmae. Yamaguti places Parabascus in a new whfifm-f 36 p her k tha . n Pleurogene- 

places Limatulum and Postorchioems Pa 3 k r '^ e b ' matu * ea under which he also 
the correct subfamily for the ]Sra PaabnT'™* 1958 a P pears *° b « 

Limatulum and Postorchigenes under Gvaha J US Paraf)< i SC0l ^ es - Placing Pa.abascus, 
Neiland’s revised diagnosis of this ^ f T d desirable in view of 

which lack true cirrus sac. The w „ 0 y V placing such genera in this group 
conviniently placed under Limatulinae Yam- and G bP to P°rus can be 

and Palitrema under Prosthodendriinae Yamafmi’ 195 ft 3n T d g f nera Postorchi &™s 
and Cerecero, 1942 oesophagus is absemPP ’ -i In Maxbraur ^um Caballero 

behind pharynx. Yamaguti (?958) has rhrhtlv gemta l P ° re IS su bmedian, located 
uniinae for this genus. ° y proposed a new subfamily Maxbra- 

Macy, 193s“o ISodaT/The M ‘ he Gyrabascinae 

1940, Ophmacculu, Macy, 1935 and Lm Klein* 1 ^, 5 ^' ’iSaS-T M * Cy ’ 

Slight amendment. Thw scecie^of flJL 7 T rU! sac - ™> squire 

Skrjabin, ,9,6 and G. LZTSs 'mS a"d’ 

of the presence or adsence of nspndn , c ' r 1 bis alternative character 

in the diagnostic <» be added 

genus has no cirrus ac a ! k dd d A lasso Sonopnrus Olivier, 1938. This 
Allassogonoporine, proposed by SkarTilowc^ m 1 ^ abascinae - Subf amily 

Allassogonoporus and Myotitrema, is not found necessarv J 0 * ‘ he gGnera 

this group appears to be the best disposition of the^aUer.^ § atraent of 

in LecitWenSlTr 1 *?. ^ ,W » ! “ bfa "> i 'ies 

genera in the former subfamilv °A ^ Leqithodendnmae, assigning 19 

Loots, 1900 and EMM.m MehS°"® 935 '"infTfpi K ” P ' aCeS 

genera have no place in PleiiroaeneHnco • • in f P eurogenetinae Both these 

other genera in the subfamilf Mlhra 1935 „I'7 * h !, diff "ence s „i, h 

has a median genita/pore located behind^^ inSi" TPP SlI P arly ’ Ex oMendrim 

“A S 1 ^ 111 ” 6 folll f cles i " hind body- tS I0 SflfeSs ln jSv 

respective subfamilies, as p^ed^r]i^^S“%,^ tag ' h ' m in ‘ heir 

other chmS'biilfaria^cSeld 7 if T* tS P| e'ttogen.,inae which have among 
StatTord, ,905, ^ ^«ShfS^^S 
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trfma Dollfus, 1951. The present author proposes to suppress the subfamilies 

Crvptotropinae and Prosotocinae of Yamaguti (1958) and include the genera 

Cryptotropa Strand, 1928, Cephalouterina Senger and Macy. 195.i, Prosotocus Looss, 
1899 and Mehraorchis Srivastava, 1934 in Pleurogenetinae. This arrangement 
has also been followed by Skarbilovich (1948). Yamaguti proposed a new 
iubfamily Crvptotropinae for Cryptotropa and Cephalouterina mainly on the basis 
of the distribution of vitelline follicles in fore and hind bo< y and testes in 
post-equatorial region. Such a variation in the distribution of vitelline folliclesis not 
uncommon among the genera in other subfamilies. Post-equatorial testes * s . a 

character noted in several genera in Pleurogenetinae viz , Loxogenoides, Barandesia, 
Macvella and Leyogonimus. Such differences, therefore, do not justify the creation 
of a separate subfamily. Similar treatment is found necessary for prosotocinae 

which was raised by Yamaguti for the genera Proso'ocus and Mehraorchis mainly 
on the basis of extracaecal testes in fore body. This character again does not 
justify the creation of a new subfamily. 

Yamavuti (1958) has rightly placed Nenimandijea Kaw, 19 )1 as a synonym 
of Loxogenes Stafford, 1905, but the writer finds no justification in placing Langeroma 
Caballero and Bravo, 1949 also as its synonym. Langeroma in a valid genus. 
The writer agrees with Brenes, Arroyo and Delgado (1959) in reviving this genus 
Lanmonia, among other differences from Loxogenes, has acetabular ovary and 
relatively longer caeca, crossing the equatorial level. The writer also proposes to retain 

L. provitellaira Sacks. 1952 under Langeroma. 

PLEUROGENETIANE Looss, 1899. 


Revised subfamily diagnosis : . , 

Lecithodendriidae. Caeca of varying length-short, may cross equatorial 

level or even reach posterior end ; testes pre- or post-acetabular diagonal, 

symmetrical or both testes on one side; cirrus sac usually well developed 

genital pore marginal or snbmarginal, at pre-or post-equatorial level, ovary 

acetabular or immediately in front or behind acetabulum, r e ce pt acttlum, 

semiuis present ; vitellaria in fore body, caecal or both in fore and hind body , 

uterine coils mostly in hind body, few coils may extend in f° re body ; excretory 

bladder V-or Y-shaped ; Parasites of amphibians, reptiles and birds, rarely ot 

fishes and mammals-bats. 


GENERA / V PLEUROGE VETINAE 


1. Pleurogenes Looss, 1896. 

2. Prosotocus Looss, 1899. 

3. Brandesia Stossich, 1899. 

4. Loxogenes Stafford, 1&05. 

5. Pleurogenoides I ravassos, 1921. 

6. Cryptotropa Strand, 928. 

7. Mehraorchis Srivastava, 1934 

8 Sonsinotrcma Balzet and Callot, 1938. 

9. Loxogenoides Kaw,. 194a. 

10. Leyogonimus Gynezinskaia, 1947. 

11. Langeronia Caballero and Bravo, 1943, 

12. Pseiidosonsifiotfeina Dolllus, 1951. 

13. Candidotrema Dollfus, 1951. 
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14. Cephaloutmna Senger and Macy. 1953 

15. Pleurorchis Fotedar, 1970 
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(A) 1. 

2 . 

(B) 1. 

2 . 


REVISED KEr TO GENERA IN PLEUROGENETINAE LOOSS, 1899 , 

Caeca long, reach near pesterior end. 

Caeca short, do not normally cross equatorial “level '** ^ 

Caeca may cross equatorial level but do nof reach • ~ a < B > 

Testes pre-acetabular anrl .. 1 posImor end. (C) 


3. 

4. 

4. 


Testes pre-acetabular and extra-caecal.,. 

1 estes post>acetabular 
Testes diagonal .. 

Testes symmetrical, lobed, reaching _ posterior end 
testes extra-caecal in fore body 
lestes not extra-caecal 

Vitellaria lateral and caecal. 

Vitellaria in fore dody . . ~ - 

Vitellaria in fore-and hind body 
Cenital pore in anterior third of body 
Cemtal pore in posterior third of body " 

Testes near posterior end, V-shaped excretory 
Testes post-equatorial but nm JL _. ° y * es ‘ c J e :" 




* * • 


Mehraorchis 
••• ••• ( 2 ; 
Candidolrema 
Loxogenoides 
. Prosotocus 

••• ••• (2j 

...Sonsinotrema 

.(3) 

*-1(4)1 

Brandesia 

*..Cryptotropa 


5. 

6. 

7. 


(G)l. 

2 . 


r ~ = ry - TO '^aped 

Testes symmetrical.. ... ’ ’** *** . Cephalouterina 

Testes diagonal, on right side" of acetabulum . D; ” ( 6 ) 

cS pore ^sr 1 ’ ,eS,M ceiabulur: 

S&um. X r t0ry V “ iC ' e With a lon * " ide atem bifuica.ing nea^ 7 ' 
V-shaped excretory vesicle **' " ^ sm dosonsino trema 

Genital pore posfequatorial in posterior' third' of h„d„ " P ‘f n l aoides 
Genital pore pre-equatorial body. Leyogommus 

Genital p 0 re submarginal in middle third of ’ bodv r " ^ 

Genital pore marginal in anterior third of body b ^ " ^ eroma 

uKjuy .. . rleurogenes 

DIAGNOSnC FEATURES OF GENERA IN PLEUROGENETINAE 

1. Plsurogems Looss, 1896 
yn. Teilngonella Mehra and Negi 1998 
Pleurolobatus Kaw, 1943 6 ’ 

**tjS3W JS? J"*» post-acetabuiar, may 

I»re marginal in anterior third of bodV vimll’a “ !dian ,° r la,eral 1 genital 

B2Z bladd « V-shaped or with ashor't s m “ m ° Stly “ fore ** t 
intestinal parasites of amphibians. 

Genotype: P. danger (Rud., 1819) Looss, 1899 

% - ^ Von Linstow> 

temporaria ; R. esculenta ; ’liyla arborea ’ ‘ ° ana6tlts 1 B ’ ml g«ns; R an a 
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Habitat : Intestine. 

Distribution : Europe. 

2. Prosotocus Looss, 1899. 

Caeca short, may reach acetabular level ; testes extracaecal in fore body ; 

ova.v post-testicular, anterior or lateral to acetabulum ; vitellana in fore ft>ody, 

may V be confined to one side; genital pore left marginal, pre-equatonal, rare y 
near equatorial level ; excretory bladder V-shaped or with a short stem. . 

Intestinal parasites of amphibians, rarely of mammals-bats. 

Genotype: Prosotocus confusus (Looss, 1894) Looss, 1899. 

Syn Distomum (Brachycoelium) clavigerum Dujardin, ’ 

D. confusion Looss, 1894 ; D. clavigerum Pagenst, 18y/ ; 

Pleurogenes confusus Klein, 1905. 

Host: Rana temporaria ; R. esculenta ; B. vindis ; B. vulgaris; 

B. calamita. 


B. variabilis 


Habitat : Intestine. 

Distribution : Europe. 

3. Brandesia Stossich, 1899. 

r,pra short may reach equatorial level ; Oral sucker relatively large ; 
acetabulum smalb between testes; Laurer’s canal 

excretory bladder. 

Intestinal parasites of frogs (in J, iebei ; s t o S fich dS J 899 

Genotype: Brandesia turgida (Brandes, 1888) Stossich, 

<svn Distomum iurndum Brandes, looo 

Ho";: It! 'scukL ; R. riiibunia ; R. amhs. Europo. 

4. Loxogenes Stafford. 1905 

Caeca choc, pre—a, > 

in' fore r°« * ; " 

bladder V-shaped. 

Parasites of amphibians. 

Genotype: Loxoi*n'S or— (Niclcer^ /SOO^fford^lMS ^ ^ , 902 . 

Syn. Dislomtm arcanum 1C 1943’ in Pylotus of frogs (encystyd), U. S. A. 

Pleurogenoides arcanum ot Kaw, 1J+J. m «)io> 

5. pleurogenoides Travassos, 1921. 

Svn Pleurogenes of Mehra and Negi, 19^» 

each acetabulum, but do 


Caeca short, rarely reach ace ^ u 7“ , ’ et 7 bul ^ 
• t«tP« svmmetrical, acetabular o. pie-acet.bul , 


not cross equatorial 
extra-or posc-Ci 1 ecal . 


level ; testes symmet 
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y ; genital pore 


ovary pre-acetabular, rarely acetabular; vitellaria in fore bod 
eft marginal in ore body ; V-shaped excretory bladder 
Intestinal parasites of amphibians and reptiles. y 

Genotyps: Pleurogenoides iener (Looss, 1898) Travassos 1921 

Syn. Distomum tenere Looss, 1898; Pleura genes tener Loo s 1898- TV, 

(Pleurogenes) tenerum Looss, 1899 Prosoiocus tener Looss 1899 ’ Dlstomum 

Mehra and Negi 1928. ^ 00ss * > Pleurogenes temr 

In Lacertiha-Africa, (other species in amphibian and reptilian hosts) 

6. Cryptotropa Strand, 1928 
Syn. Cryptotrema Ozaki. 1926, preoccupied. 

and smaller than oral sucker j^teiS^Soetricaf **. P re ' e 9 uatorial 

posterior margin of acetabulum n In • . . W hind . bod y * ovary near 

developed and distributed in fore-and hind bodyf ^g^itaT'po ”e 

in fore body; excretory bladder Y-shanprl Y 8 Ual p left mar gmal 

Intestinal parasites of frogs. P 


1926) Strand, 1928. 


V 

Genotypes Cryptotropa kuretanii (Ozaki, 

Syn. Cryptotrema kuretanii Ozaki, 1926 
In polypedates buergeri, Japan. ’ 

7. Mehraorchis Srivastava, 1934 

je’tes symmetricalf'pre-ace tabular ^and" e^tractecaMn [or^bod” 1001 pre ‘ equat ° rial l 

Paratitic in bile due, STjJESr fogs””" ^ SUm ’ 

Q ZXL Mlh " ,mhiS mmnm ’ “ Ram » %.WI„dia, Burma 

8. Sonsinoirema Balozet and Callot. 1938. 

front of corresponding)' * v !*. A u_ • » , 5 V oncsid© in 

level of oesopbague ^excretob bladder Y^wd wilh ioT" "h nUrgi,ia ' “ 

short inflated iimbs. X snaped with long median stem and 

Intestinal parasites of frog. 

Genotype; Sonsinoirema tacapense (Sonsino, 1894) Balozet and Callot 1938 
ayn. Distomum tacapense Sonsino, 1894; l » iy ' 30, 

Distomum medians Looss, 1896 • 

(TuS)" {Pl '“ r ’ g ‘ miia ) ,aca Callot. 1936. In Ram nVitotA-Africa 
9 Loxogenoides Kaw, 1945 

Caeca long reaching posterior end ; acetabulum smaller than pral sucker, 
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near equatoiial level ; testes slightly lobed, symmetrical, post-equatorial and 
post-acetabular ; ovary acetabular ; vitellaria lateral in fore body, follicles^meet 
dorsally ; genital pore pre-acetabular and sub-median ; excretory bladder Y-shaped 
with long median stem. Parasites of amphibians. 

Genotype : Loxogenoides bicolor (Krull, 1933) Kaw, 1945. 

Syn Loxogenes bicolor Krull, 1933 , , 

In bile duct of R ina clamiians, R. catesbiana and R. sphenocephala 

10. Leyogonimus Gynezinskaia, 1947 
Syn. Macyella Neiland, 1951 

Caeca cross equatorial and testicular level ; oesophagus long; testes 
symmetrical, acetabular, and extend to post-acetabular level ; ovary mdian, 
me acetabular and lobed ; vitelline follicles lateral and caecal at ovarian level, 
may extend to oesophageal level; genital pore left body marginal at a post- 
testicular level in posterior third of body ; intestinal parasites of bir s. 


Fulica 


Genotype : Leyogonimus polyoon (v. 

Syn. Qistomum polyoon v. Linstow, 
atra Europe, West Siberia. 

11. Langeronia Caballero and Bravo, 1949. 


Linstow, 1887) Gynezinskaia, 1947. 
1887, in intestine of Gallinula chi or opus % 


Caeca Ion* may cross equatorial level but do not reach posterior end , 

f t .^metrical 3 ’ mainly post-acetabular; cirrus sac long and twisted ; ovary 
testes : symmetrical ^yj be ^ one side . vite | laria mainly in anterior 

V-shaped 

Parasites of amphibians. 


1949. 

of Rana 


pipiens Mexico 


Genotype : Langeronia macrocirra Caballero and Bravo, 

mmocirra Yamagu.i 1958, ,n m.estm. 

Bufo marinus and Rana warchewitschu Costa Rica. 

12. Pseudosonsinotrema Doll us, 1951 

, t i, . „ i iiuatorial and acetabular level; oesophagus 

Caeca short - ” 1 Te acetabular ; cirrus sac well developed, 

short ; testes s y"™ etri ’ pre-Letabular, behind intestinal bifurcation vitelline 

follicles large in fo e body ieck g ^ arginal at level G f pharynx ; excretory 
CSir r Y^J will ^ollg and wida median stem bifttrcating near acetabnlum. 
Intestinal parasites of reptiles. 

Genotype: p s mio.m,ml,ma chamoeUonis Dollfos, 1951, in intestine of chamaeleons- 
Tunis. 

13. Candidotrema Dollfus, 1951 
Syn. Plerogenes ( Telogonella ) Srivastava, 19 
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diagonal, post-acet.ilfula'i'f^ovSy ^tabular”! ’ ? cetablllum pre-equatorial; testes 

marginal in anterior third of ^dv it t™ I, P i , ? en,al P ore W > b ° d y 

amphibians. " d sh<m arm! - Intestinal parasites of 

I 

Genotype : Candidotrema loossi (Africa, 1930) Dollfus 1951 

l a) bossi s ~> 1934 ^ 4 - 


Africa, 1930, 


14 


Cephalouterina Senger and Macy, 1953 


size ; aSaWum IS ton? oTLSll i"™' ; !ucker! -> r '«s of equal 

shortly behind equatorial level • ovarv nhr ’ i Ste i S s -. n \ met,ical » post-acetabular, 
follicles mostly & f ore body, few ^^ollicles exTeS acetabulum ; vitelline 

genital pore near left body margin at the WJ i t0 t . estlcular leveI 5 

bladder Y-shaped with long and * wide median ^ 

Intestestmal paras tes of amphibians-salamanders. 

Genotype: Cephalouterina dicamptodoni Senger and Macv iq^ . • tl . 
of Dicamptodon onsatus- Oregon. ° 5 in t le intes tma 

15. Pleurorchis Fotedar, 1970 

tonal; nearly equal ; acetabulum eqna- 

sac well developed, on Taft de ol acetabulum -T. '** ai J *» »■•>«! cirrus 

left body margin at anterior leve/of acetabuTum^efcraor? kfdd' 3 ' ^”“5 
Genotype; PU„ M s senri Foledar, P 1970 in tatSSSf^ ^-Kashmir. 
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isinolTtm tacapense (Sonsino, 1894) (after Baloaet et Callo ,, 1 )• 

ndiiotnma loosi (Africa, 1933) Dollfus, 1951 (after Loots, 1894). 

hraorchis ranarum (alter Srivastava, 1934). 

■uromes claviger (Rud., 1819) (after Lithe, 1909). 

b , 7 • 1 Q 9 K\ ^rrmd 1998 after Ozaki, I92b). 

vbtotropa kurelanu (Ozaki, H2b) viand, uz t 
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and Luhe, 1909^ 


1888) Stossich, 


1899 (after 
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Krull, 1933), 


Loxogenoidss bicoloi (Krull, 1933) Kaw, 1915 (after 
Macyella pos'gonoporus (after Neiland 1951 ) 

PJeurogenoides tenet (Looss, 1898) Trav.,1921. (after Looss 1930M 
rseudosonsinotrema chamaeleonis (after Dollfus 1951) ’ ,y ' ,U /v 

Lmtaa m ‘ mUm (Nickerson, 1900) Stafford, 1905 (after Nickerson, 1900 
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15 . 


Pleurorchis 

Langeronia 


nenei Fotedar, 1970. 

macrocirra (after Caballero and Bravo, 1949). 
Leyogonimus polyoon (Braun, 1902) Gynezinskaia, 1947 (after 

1947'. 

16. Cephalouterina dicamptodoni (after Senger et Macy, 


Gynezinskaia, 


1953). 
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Studies on the External Morpholoev and rw 
ultimate instar larva of a , , * ° taXy of 

Lepidoptera) a serious Agricultural pest in Kashmir.' 

Rishi* 

Department of ^oology and Entomology 

Govt. Agriculture College, Sopore, Kashmir. 

INTRODUCTION 

J a P an ’ n hina ’ EgyP^^TTbe't" 1 and'nLialav'an reT' is ama J or economic pest i, 

Potatoes Tomatoes, and also an chilli esDerT^^T’ CauI ! flower > KohIr abi 

nursurybeds or after transplanting these ’seedlings Sta ° e m the 

ata. 4 W 0 % , 0 these seedling ' £ i:zit;\ d r s esu,tin s toss o! 

atLdto"aSrusTJ 0 °? modi. 

t!n P [° m the . larvae of °ther allied six JecoJderf ,arva D ? f ***** ypsilon. 
the thC ^cultural fields of Kafhmfr ^ IS ? Is ( I967 ) simuI - 

. °.^! en de,t alongwith for the correct abdornma * segments has 

,he infested fields ° rrect ,deilt| ficat.on of this pest species in 


material and methods 


tofc lab”.iofetodleld^ctps to M,J7o„ d M!,““Th ,,,e natUra ‘ 

& .m Z S g”w f “„ 0d fair's 0 " tf h "tor^ 

_ t0 >''11 size. These full-grown 


collected attacking S the 

tm MoVys,'! s ;r 

H-node, stesoscopic bincoI/S,^. ^ h °L/KS 


t p * — - i Allc ueda was 

""* ad<l,ess: P ° st Gradua,e Dcpart " ,en '»' 
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nlar.ed in 10°, KOH solution and boiled intennittantly lor about two minutes, 
cool'd and transferred in water in a watch glass. The head was p.essed gently 
to remove disintegrated muscles and cleared with a camel hair brush. Then 
Iced once again” into warm 5% KOH solution for one mmut, washed and 
then in glacial acetic acid to remove KOH and rewashed in water, Put in 3% 
solution of H > 0 2 to which few drops of freshly prepared ammonia solution 
ins been ad'ded. This was allowed to remain for 1 5 hours to bleach the 
.la.ker sclerites to clear the edges and the sutures. Their-after the head was 
placed in boilhig solution of 2% KOH for few seconds to remove H 2 0 2 and 
then returned to water, washed throughly to remove KO* . 

The head thus cleared was studied under high aluminated ster ° S “ P ^ 

MS. Kf A!» 

jy through cresote oil and mounted in Canada balsam. 

; month-parts were studied usually along with the whole mount of 
. 1 j 1 t f nr detailed studv and for Camera lucida drawings, the mouth- 

pL'ttM^e i head arranged on a elide and permanent 

preparations made. 

. . removed^ I'Yakef and’ JTK 

to% KOH sltSand heater - — - £ 

one hour for clarity. It was then washed and rewashe 
alcoholic Eosin and acid fuschin for about 3 minutes, 

in balsam. 


and other tissues, cooled 
washed and rewashed 

tion of H a 0 2 for about 
in cold water, stained in 
dehydrated and mounted 

M 


OBSERVATIONS 


'#■ 


I morphology 

A Head Capsule 

■ 1 . la 1 ronsule of Aorotis ypsilon ultitmate larva is hypognathous slightly 

he'trnnd mp-ring (Plate 11* *)• 

11„. vertex is much dep ' 1 ““' | ^ a [°™ ea “ d'rm-lTl'ei'aily and is slightly 

b a '-^" t ven,rally whiW: convex dotsaily. 

scleritized with spaise seuw. 

i orl vollowish .and chittinized triangular plate. 0.8 mm. 
Clvpues is a broad yc > V i > and a pair of dark puntures dor- 

in length. 1. 1 ' -"s a '? ,,r .I i ve,v much drawn dorsally so as to reduced 
sad to median suae. <-.b|n . , eseilt a prominent clypeal sulcus, 

the facial region. A f te ^° ^rectangular membranous ante-clypeus anteriorly 

.ml 'hidnired p..-; yl™ ^^^Iscle, ite bc’ts two pair, of setae on 

microsetae dotsasaly. - slightly semicircular, 

sub-dorsal ond lateral margins. It is si.gi y 
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Epistomal sulcus is arched ov<>r , . 

so as to enclose a narrow alonoaterl ! *. post-clypeal region on either side, 

and the frontal sulcus. The adfrontal ^ adfro " t . a,s ’ ( ir °ns) in between it 

diverging strips in between the frontal qUUe d , lstm f t ’ Ion g and forming 

clypeus. Each adfrontal (fron) bear a na ; e P Istomal sulcus over the post- 

ture on the broad triangular portion. P ^ ° f SStae and a P air of darJ t punc- 

cranial Hnf formerly*Talfed 'coronTl s^Te* h * pe ». ° f V , is sli S htI Y darker The mid 

y caned coronal sulcus is short due to the depressed vertex. 

Oceljar region is darker than the parietal region is I l • , . 

groups, the dorsal and the ventral aroun °? e 1 a,e a , rran g ed in two 

on latero-dorsal margin of the ocellar region e ,^ orsal §r0up bear four ocell i 
one ocellus on the latero-ventral margin g f e; , t . he ventr al group bears 
and II are equidistant while ocellus^ TV 1 & OCe ar re S 10n - The ocelli I 
wider than all other ocelli 1 at 3 greater distance a " d is 

foramen is sub-circular surroimded^Ssall? andMat'** disdncti y visible - Occipital 

szsrix vs—?■ ” =a*s 

B Mouth-parts 

side anteriorly. Each antennaTs P 08 mm* wo SttUated ? n llle head 00 either 

elongated membranous antennile'r, bearing a SSmd' sderto '“at“ils V‘T*"'? 
The first segment of the intpnno n scierite at its basal end. 

cylindrical and narrower than the first™!, h square> wfllle: ‘he second is longer 

seta at its tip. (Plate , Kg 5) ° Unequal se,ae a “ d a «nSll 

1 (Sde'f He 4) CmS b ™ ad « '»"«• It is 0.9mm. 

notch. At its posterimiaSal ma“ls am a l STd < f" C , aVely T’*& i in, ° a 

its dorsal surface it bears six Dafr of t*rf\ ^ dark elongated tormae. On 
ture medially. Ventrally three pairs of en * h S6tae . and / pair of ,abral punc- 

are thick and blackish brown STcdL T P ^ ^ ™ P resent ’ W 

Mandibles : The mandibles are thick solid „ n j n , . , , 

(Plate I. Fig 3). Each mandidle is (X9 mrn in lenl^D K br0Wn , in colour * 
its anterior margin. The teeth wp fl >ia - i ’ Ien S tl1 - It bears four teeth on 

mandibles are attached with the head-capsule^by^Two T? T* bifid ’ TheS6 
Retinaculm is curved with slight depression in fhe* middle^ 6 ’ ^ C ° ndyh 

Maxillae: The maxillae are two lateral lohpc . . . 

ts black and vase shaped. The stipes are curvfd attMhed *»>“ tb' 9 l, mm ' “f 

•he second. hears a 
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smaller, bears a small cone like papilla at 
lobe bears two small papillae and three 


its tip. (Plate I Fig 6) The maxillary 
thick spinous setae at its apex. 


(Plate 1; 


Fig 


6 ) 


with^hHpinnere'lt 

asb?ssa» ^..i« a 

Z Z Mentum is square, membranous and bears a number of microsetae. The 

prementum is chitinized and b’^[ s tW ° heTride 1 and TwecUngulLr." The' first 
Ssa MEtf hatl rived sclerite. ' The second Palpus is snsal. 

cone shaped. 

The spinneret Js short but broa f 1 “ d s^port'“dorsalfpta'ed 

X tvhCx' is « the oral of .he lab.um is 0.9mn, 

length (Plate I. Fig. 8). 


II: CH4ETOTAXY 

The nomenclature for .he setae of *e uhirnar^ lante mineral 

abd ° minai sagm ' n,s Mac H y \ <i9 . 65 e ) revised 
romLtare h* been mostly adopted in the description of the setae. 

A Cranial setae: The diTepicranium“bears'™!“‘“setae and 

7 punctures (Plate II, Fig 1)- in str i a ght line. Puncture Va 

equidistant from them. 

Of the two parietal sets Pi w ^he ^seta^pT^s'^horter than Pi 

towards the ecdysial cleavage of pun ctures in this region Pa lies 

and lie postero-vent rad to it. ^ p p unctU re Pb lies mased to Pa, 

anteropostrad to Pi and anterolat ad m Y*. ^ three sef ^ Al 

closer posteriorly Pi- Anteiioi p. approximately 90° at Ai. 

A* and As fo.im.ng a tnang e witli »« a lies mid ventral to 

Setae As and As are equi is ^ () at a | on<r distance on the lateio- 

A 2 and A 3 * Setae Li lie posteno ^ located directly posterior to Li- 

Seta Oi is close and ecpiid.stant fro.n oc-^ ^ ^ ^ ^ is siluated m 
0 2 . O 2 ie closer to ocellus , side of oce llus 5 th, on a pigmented 

the level with sera O 2 on the reffion ( sub-ventrl region). Puncture 

area on the ventral side of t - the ventral side ol the 

Oa lie, in between ocellus 5th and seta 

ocellar region. (Plate II : Fig 2) ■ 

The .ub - ocellar setas art ' Vcios, 

rUlIt I" . ba l0 f S uW <0 SO. and antecodor- 

the mid ventral margin of the sub oceiia , 
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PLATE I 


Ocelli 
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La brum 
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p ■ 
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Fig 2 Head Ventral View X 14 


'£ ^ Antenna X J5 
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sa l to Gi. Seta Gi is on the ventral margin vertical to Os in the genal region. In bet- 
ween O 3 and Gi is a puncture Ga. 

Clypeus bears two nairs of setae on either side. Seta Ci lie near j angle 
made bv the frontal sulcus (adfrontal) with the anterior margin of the c y- 
peus It is shorter than C 2 . Seta C 2 is sub-dorsally situated on the frontocly- 

peal sclerite on either side. 

The facial region (post-clypeus) bear a pair of long a J^. ^puncture 
at the anterior margin. In between these set* is present a pair of puncture 

Aa. These punctures lie anterior to seta F! and close to each other. 

Setae AFi and AF 2 lie in the adfrontal region on either side. Seta 
AF, U shorter than AF, and is 

theTonts' Ame'romesad from AF, He a pair of “puncture AFa toward, the 
diverging point of the frontal sulcus, (adfrontal). 

B Thoracic setae 

The thoracic set, are longer than A*-*-*- 

dart' sSigetu/’bases Only tactile and micrnceptnr seta, are present while; 
sensoria are absent. 

Prothorax setae 

The prothorax bears 11 tactile and 3 miroceptor setae (Plate II. Fig. 3). 

Of these six tactile and one mic™«p«or seta, are found on , erior 

shield. The characterist.c setae XD. and XD, P „ riagh . line. Setae 

margin of the segment. The feme, he weusw= , h f, ld one above 

D , l h and Seu D . 6 is" closer TrS £jTE of '.he segment while; XD, is 
other. Seta Ui j r\ ar p closer to each other than XDi 

far d f XD 'which are ”lrt from‘.ich ortter. Seta D, and XD, are longer than 

the segment behind the pos between the X0 2 is present a puncture 

It is small with dark p.naculum- In between me au 2 y k 

vnh anterodorsal to XDi and postero-ventrad to XD 2 . It is c ‘ ose ^ 1 
AUD anierouuisai . / vn • nresen t nostero-do.sal to XOi. 

than to XDi. Another puncture XUa is pteseni p 

. • tine ebJpld are situated the setae SDi and 

On the ventral margin of the> shield each olh „ 

SD, anterodorsad to the s anleroventrad to SD, and 

anl ! are , he 0 'h,a°ck itl^colnur with a black panted setigerons base, (charac 
IS hair like black n col mr w ^ ^ born on separate pmculae. 

teristic). The latera gioup ^ black with pigmented setigerous base like 

that of SD, (charaetemttc) Ls . anterove tub , rcla very close to 

Subventral setae SVi and bV 2 are tounu o 

each other. SV 2 is longer than SVi 

The vental seta V, is present nea the mid ventral line on the ventral 
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margin of the proleg. Setae MV 2 and MV 3 are present while; MVi is absent 
and lies one above the other towards cephalic margin of the segment. 

Meso-and meta-thorax setae 

The meso and meta-thorax each bear 9 tactile setae, but only 6 micio- 
ceptor setae are present on mesothorax against 7 on the metat orax. 
f PI„ tp TT pier The pattern of the setae and their location is similar on 

both the’meso and meta-thorax. The microsetae in both are present on the 
anterior surface, and the tactile are scattered on the mid anterior and posterior 

region of each segment. 

Setae Di and D 2 are in striaght line at the mid dorsal line, the for¬ 
mer is shorter in length than the latter. These two setae are in vertical line 

one S other. “Setae of mid dorsal group MD, bum* « “ 

r , lir f ace of the segments closer to Da than Di. MUa is only present m 

the metathorax and not on mesothorax It is postero-ventrad to MDi obl.guely 
placeT andTin between the MO, and D, a. the mid an,error sur ace The 

absence of MD 2 from the mesothorax. seems an unusual feature in g 

Tpsilon Rott. larva. 

Setae SD, and SD 2 are in vertical line slightly antero-ventrad to D,. 
Seta SD 2 is hair like having black colour and black set 'g erou * ant ( erior t0 

• . • \ t*. lnno'pr and is placed postero-ventrad to SDi* M.id 

SDi and SDs lie two microsetae MSDi and MSDs, which are present on both 
the meso-and" metalhorax. These two microsetae are oblrguely placed. MSDr 
more towards the anterior margin of the segment. 

SD 2 . LiTs^antero-ventmd'from L^L^and Uwofeq ^length lon- 

ger, La is postero-ventrad to S^Jowards the P® ste «° r ° oblfgue^^The sub- 

ventral seta is rol ®g 1 near P the m fd ventral line in both the segments. 

K MVsIs ventrad and P MV a is postero-ventrad to MV, 

C Abdominal setae 

rpi ta i pattern is identical on segments 3 4, 5 

a A l R ?PlateIIFig 4 (1-710) the tactile setae in all the abdominal 

6; Tpnt Qth md lOtlf setae are situated on mid vertical line of the seg- 

segments exc p ‘ microsetae are situated towards the anterior margins of each 

segment The h--“ tv., which is absent from the segments 1 and 2 

,s stmtlar excepthr *e ^ ' nts . ?lh and 8th segments also have 

WentLTseJ numbe. and pattern both in tactile and microeeptor setae. 

« ta n is postero- ventral to Di on segments 1 to 7, but it is antero 

the abdominal segments. . opposite to D J but is postero-ventrad to 

segments. On segments 1 to f. u 
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to D> in segment 8th and 9th. Seta SDi is longer than SD 2 and is situated 

above the spiracle on 1-7 segments and is cephalad from spiracle on Hth. It 

is postero-dorsad from SD 2 on 1-8 .segment. Seta SD 2 is very minute on 1 

to 8 but absent on 9th segment It is like that of microseta. SDi and lie towards the 
the anterior margin of the segment, dorsolaterad to the spiracle. Seta SU 2 is 
hair like on a black pigmented tubercle on segment 9th while; Z>lh 

absent, (characeristic ) 

The lateral group is trisetose on segments 1-6; bisetose on 7th and 

8th; while unisetose on 9th. These setae are placed below the spiracle to form a 

triangle on segment 1-6. On 7 and 8 these are placed obhguely. Seta U ■ 

on posterior side of the spiracle on 1-6 segments. L 2 is a ^ h Q n JeJment 
and L, on 1-6 posteroventrad to L 2 and on segments 7 and 8th. On segment 

9 th seta L, is opposite to SDs towards the ventral side T* 1!ub «” trel1 PJ U § 

• c k;Q piftep on segment 3 to 6 and unisetose on segment 9th. On ana £ 

t . SV is anteroventred to L 3 and SV 2 is postero-ventrad to SVi slighty in 
r v er,icLl line"V, SV, and SV. are situated on the anterior margtn of 

, , „ M j r Arrri a triangle. SVi is anteroventrad to L 3 . SV 3 is in tne 

midd P le° of SVx and SV 2 . On segments 7th and 8th seta SVi is pcsteroventra 

t0 L2 ' The ventral seta is unisetose in all the segments and is situated 

♦i m d ventral line Microsetae MDi and MD 2 are absent while; only 
near the mid ventiai ne. iviwi s situated on the 

MD 3 is present in all the abdominal segments 1-9 and is situatea 
anterior margin of the segment closer to the midevntral line. 

The 10th abdominal segment bears 4 setae on the , ea J S ’r® ^ *! 

ment ^^TcoSed TLve Ly the identification of 

the larvae, the same has not been studied. 


The number of distribution of setae on th 
are gi ve in the table-I 

I Morphology 


1 


thorax and the abdomen 


DISCUSSION AND CONCLUSION! 


The morphology of the head-capsule and ^JZ'rs 

Of Ultimate larvae of tepidoptera have been by Wgtass (.960, 

,962), the detailed ^ by DuPorte (.965,67) 

and Mackav (196o, 1 )' . •X. r .JS r om larvae and their probable connection 

tinent structural characters o P P . j arvae ; n the hope that some 

with the behaviour an micro life . history stu dies to evolve integrated pest 

“7 01 Xa " g an°d S causes of these changes are to 

be found tC behaviour and the habitat of the larvae 


• i r\f A omtis v bsilofi Kott. is nocturn&lj 

The ultimate thttair arva ^ Ied -Reding habit structural 

S'; S r d .he"number of ocelli, shape of ocel.ur reg.on, 


crypto- 
mod ifi- 
coronal 
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sulcus (Ecdysial line) spinneret and , 

behaviour and microhabitat of the larvae'^**• Whi ° h are conne cted with I 

Due fo its concealed habit of fepH' . 
from normal number of six to five ti- g ’ red , uctl ° n °f number of ocelli 

Hinton, (1956) the larvae of which have'f , may 7 com P ared with Monofiis 

shown .bar ocelli may be so fir^educed t oie af “"t <‘928, have 

specialized mode of feeding, as S s hown by MacK^H <£S * attributed to th!s 

Torticid larvae feeding under subterrean fife K * (1964) in a number of 

without the characteristte fling'“att apex’i^the^ !*** P a P i,lated spinneret 
towards dorsal surface. Ac^rdin^o V ^ Silk P 0re ti,ted 

pore and the amount of silk production 0 • „ '. the T P°S'tion of apical silk 

with the behaviour and the environment Sp6C ' a y in N° c tuidae has correlation 

The absence Taxation characteristics. 

their number is attributed to its specific nm b,fid te ® th and the reduction in 
the tender stem instead of eating The C m. C Pr ° CeSS ° f feedin S habit of cutting 

fe 'T'* 

H. Chaetotaxy 

portance in demonstrat cd to be of high im- 

setal plan in the Lepidoptera. Dfat flSM )^% t0 Stud y the 
classifications based on the primary setae and , 1 Hoffman ( ! 896) discussed 

and abdominal setae are homologous excem thal St , ated that the thoracic 

Hoffman’s system. S taI P Ian although he followed 

setal arrangements as aiMmportJnt^haractef. fI ' e ' r head stmctures > considered 

(1924) on chaetotaxy of^octoid'laiw^^ Sta ! ted . widl the works of Ripley 
who also defined primary, secondary sub orim ^ 10 " 1 ^ die bod y scle rites^ 
intra-specific variation, of chaetotaxy »“< !955 > n^served 

by Oardner (1938, 1918)° on some’ tareae n of C, | ae d’ taX tl ,h<! main worlts being 
larva of Rafihimttofw ablutdlus. ' d a ” d Avasth Y et al (1962) on 
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However a revised nomenclature of chaetotaxy has been recently evol 
ved in a series of papers by Margart MacKey (; 162-65, 1968 etc.). She as 
amply demonstrated that detailed morphological studies 

*r Lepidoplera As Beim stated “Before suitably integrated control pro- 
gramme can be devised much detailed iuformano., on ecoW ° f 'J e . 

nest must be obtained”. This would necessarily untail not only precise * 
ledge of habitat but also correct identification ot the pest larva w^xch we ^ 
trvfng to control. And without chaetotaxy it is not possjble to lay out fin 0 er 

at the exact species of the larva we are dealing wit . 

' In mg present studies the author has given the detailed chaetotaxy of 
the head, thorax and abdominal segments of ultimate instar larva, belonging 

Noctuidae, viz Agrotis vpsilon Rott. 

TYnm the Dresent observations two characters stand out in the chaetoraxy 
of the larva*. The” firs, is presence of black bordered bujjI *Ugemus tubercla. 
of only few setae in the thoracic and the abdominal se D ments. 

The second character is that the abdominal segments 3,U 5, and 6th 
have the same eleven tactile setae as n P-^jlnle^ the^ ^ ^ 

StsinTLies £ chae," is seen from 2th up.o 9th abdominal segment, 

(11,9, 9, 6). 

The special black bordered tubercle, on pro. meso and^ meUUhorax 

,SD) bear hairlike^ mem.horaa zJ me.athorax ; while, in 
such lying in the mid ventrad n h& . r ^ ^ there lies a seC0 nd 

tiir'eraKenYrad^'hand called U fcftPJZ "SS i 

( ^r-ch'~r is d f= f- r .Mndna, segments. 

Another characteristic feature observed in Agrolis 
size of seta SDs from pro to “rs^lmosMike a microseta. Further 

setal Di and D 2 are situated dorsoventral to eacn other in :np then 

metathorax, while, in the abdoimna segmen s 1 thoracic Di 

D* and situated anterior to it instead ot dorsoventral as in than 

and Da. In the 8th and 9th abdominal segments .however Di a => bdomlnal 

Da although their antero posterior axis remains the same as in 

segments. 

The setal map given in the observations fall in line 
by MacKey (1964), and forms an important „ as possi ble, 

and the observations give the «ccat postUon - SD MacKey (l964 ) any 

characteristic relation of SDi and SD*. p • le the relative distances 

dlscrepency in giving the exact distance P in the wrong genus, 

of SDi and SD* can result in Pacing ^ chagtotaxy follow closely 

in mhcroCha. “and behaviour i. e. the nocturnal behaviour of the 
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Agmi, larva the detailed chaetotaay 0 f which i, reported. 

Jt ib concluded time so mo n r 

occur in the 1 epidopterian larvae 1 structural Modifications that may 

to microhabitat have been discussed with the obi'eef 1 ir p Ct ,. iesu ^ adaptations 
those structures which are most likelv to show V oi directing attention to 

habits, since this kind of study is need JJ h *** 1 ° food a,ld feeding 

and microhabitat of the pest species not onlv hav ®. P retl f details of behaviour 
or species inhabiting similar niches but shaM </ ist, / 1 8 uis ^ c l°s e ly related specie 

integrated control of this pest In the^^ complete 
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